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Piston engines . . . jets . . . and now, missiles, Foote Bros, 
craftsmen are watching the steady advance of American 
air progress from their machines. They’re not only 
watching it — they are an important part of it, because, 
at this moment they arc helping produce components 
capable of performance undreamed of a short time ago. 

At Foote Bros., yesterday's technology, methods and standards of precision 
are obsolete. Today, these men are working with new metals in new ways, with 
greater precision, to produce lighter, stronger and more reliable gearing, 
power transmission and actuating mechanisms for the air age of tomorrow. 

It is the willingness to innovate, the ability to anticipate, and the 
determination to excel that have helped Foote Bros, engineers and production 
men keep pace with, and earn the confidence of, the aviation industry. 


portunity of talking with yon. 



FOOTE BROS. 



FOOTE BROS. GEAR AND MACHINE CORPORATION 

4345 South Western Boulevard. Chicago 9. Illinois 



and fuel you can 


Roll With You 


Two Interesting an<l Downright Practical 
Examples of Engineering Ingenuity by 
the Goodyear Aviation Products Division 

How many ways can you see to utilize these Goodyear 
advancements in your operation ? 

Take the Terra -Tire— the “go-any where” tire developed by 
Goodyear engineers. Now to be put in service with Missile 
Squadrons, making possible greatly increased mobility and 
simplified logistics, these huge tires are able to traverse 
“impassable” terrain. Low inflation pressure and wide 
footpad are the keys to Terra -Tire performance. 

Planes equipped with the Terra-Tire can land on unim- 
proved fields. The Terra -Tire can be axle-driven, gives 
heavy vehicles new flotation and traction over marshy 
and sandy ground. 

And look at the Rolli -Tanker— the rolling “tanker”! Filled 


with fuels or other liquid, it can follow wherever you roll, 
be towed in tandem by your prime mover without increas- 
ing your vehicle’s axle loading, be air-dropped by chute, 
floated ashore. 


To the names Terra-Tire and Roili-Tanker add Iceguard, 
Pliocel, Air Mat and a host of others — all products of the 
engineering ingenuity of Goodyear Aviation Products. For 
information on any of them, and the skills and facilities 
which make them possible — write: Goodyear, Aviation 
Products Division, Akron 16, Ohio, or Los Angeles 54, 
California. 




Here's the Weber designed High Density 
Passenger Seat. ..choice of airlines as most sensible, 
space-saving, weight-saving, cost-saving aircoach seat. Fits all Douglas 
and Lockheed series and numerous others. Because of standardization of jigs, dies and 
hardware items. Weber can pass along savings that make possible "Production Prices" on 
even the smallest orders . . . with individuality retained in fabrics and special appointments. 
Prompt delivery assured! For details contact Weber today. 


a World of experience in: Pilot/ and er 


•ts, ejection seats, passenyer seats, buffets and lavatory it; 


WEBER AIRCRAFT CORPORATION 
a subsidiary of Weber Showcase ami Fixture Company, Inc. 

„ 2820 ONTARIO STREET, BURBANK, CALIFORNIA , 


AVIATION CALENDAR 


Aug. 31-Sept. 1— Midget airplane Races. Ft. 
Wayne, hid. 

Sept. 1-15— Sixth International Aeronautical 
Conference, Royal Aeronautical Society 
and Institute of the Aeronautical Sciences. 
Folkstonc and London. England. 

Sept. 2-8— 1057 Flying Display. Society of 
British Aircraft Constructors, Farnbor- 
nugli. England. 

Sept. 3-1-1— 1 1 th General Assembly. Inter- 
national l/nion of Geodesy and Geo- 
physics. in conjunction with Interna- 
tional Geophysical Year, University of 
Toronto. Canada. 

Sept. 7— Second Annual Convention of the 
OX-5 Club. Hotel Phillips. Kansas Citv. 
Mo. 

Sept. 8-13— Second Annual Course on In- 
vestment Castings. Massachusetts Insti- 
tute of Technologs'. Cambridge. Mass. 

Sept. 9-11— 13th Annual Meeting. Electron 
Microscope Society of America. Massa- 
chusetts Institute of Technology, Cam- 
bridge. Mass. 

Sept. 9-13— Twelfth Annual Instrument- 
Automation Conference, and Exhibit. 
Cleveland Auditorium. Cleveland, Ohio. 

Sept. 10-11— First Regional Business Aircraft 
Safe tv Seminar. Jack Tar Hotel, Galves- 
ton, Tex. 

Sept. 13— Summer Space Flight Meeting. 
American Astronautical Society-, Roo.sc- 
vclt Memorial Hall, American Museum of 
Natural Ilistorv. Central Park West & 
79th St.. \. Y„ N. Y. 

Sept. 13— Third Pacific Area National Meet- 
ing. American Society for Testing Ma- 
terials. Shcraton-Palace Hotel. San Fran- 
cisco. Calif. 

Sept. H-l 5— Meeting of Antique Airplane 
Assn.. Ottumwa. Ia. 

Sept. 15-1937 Garden Party and Flying 
Display, Royal Aeronautical Society. Wis- 
Icy Aerodrome. Wcybridge. England. 

Sept. 19-20— Business Aircraft Operations 
Symposium &• Eighth Annual P&-WA- 
Air-work Engine Operation and Mainte- 
nance Forum. Millville Airport. N. ). 

Sept. 21— Third Annual Helicopter Air Dis- 
(Confiuued on page 6 ) 




DAYSTROM INSTRUMENT 


Where Quality Products Are 
Developed and Manufactured 


Electronic, mechanical and electro-mechanical 
products, manufactured at Daystrom Instru- 
ment to critical customer specifications 
are shipped daily to the Armed Services and 
industry. 

Daystrom Instrument has proven its RELIA- 
BILITY in achieving high quality, high vol- 
ume production of assemblies and systems 
ranging in sire from the sub-miniature to the 
massive. Our supporting engineers enable us 
to do the complete job from design through 
finished product. 


Our production includes fire control systems, 
communication systems, test equipment, attack 

plies, electronic chassis, radar, gear assemblies, 
aircraft instrumentation and a host of other 
products. 

Let Daystrom Instrument assist you in meeting 
your product needs. One of our sales engineers 
is ready to discuss our qualifications with you. 
Write us, and he will call at your convenience. 
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CUBIC CORPORATION 


A brand new concept in 


modern day hangars . . . 


ERWIN-NEWMAN 

SUSPENDED CANTILEVER 

HANGARS 



Each hangar is specifically designed for the snow 
and roof loads of the area in which it is erected. 
The space at the rear is conveniently used for 
workshops, parts and offices. 

Night view of TEMCO AIRCRAFT CORP. 
hangar at Greenville, Texas. The clear span area 
measures 120 feet deep by 576 feet long by 30 
feet high. Vertical clearance is 1,5 feet inside the 
tail housings. 



Most revolutionary development 
in the last fifty years 


Cantilever type construction means that no col- 
umns of any nature interrupt the clear span space. 
EVERY square foot of hangar space is a square 
foot of usable space. The support member which 
connects the top ridge of the cantilever to the 
top of the inner column is designed to act either 
in tension or compression and will withstand the 
exact load forces of any locality. 



the ERWIN-NEWMAN co. 
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V. O. BOX 1308 • PHONE JAck 


4-8186 • HOUSTON, TEXAS 
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The Allison Division of General Motors has done a remarkable Job of engineering, 
scheduling, and production on the T56 military prop-jet engine, and its com- 
ercial version, the 501. We are pleased to have a part in this engine and in 
lison's fine production record; the Jet Division of Thompson Products produces 
ajor parts for the compressor and turbine sections of the T56 and the 501. 


JET DIVISION 

Thompson Products, /nc. 






electrical wonder rubber OFFERS TRIPLE VALUE 



10 



sculpture in motion 


To fly the fastest — 

To meet tomorrow’s competition — 

Today’s Aircraft demands the light 
iveight to strength ratio inherent in SCULP- 
TURED COMPONENTS. The new Lockheed 
Electra prop-jet airliner is an example of creative 
designing fulfilling a practical need in an 
advancing age. The skill, experience and 
facilities necessary to supply SCULPTURED 
COMPONENTS are an integral part of 
A.T.M.’s service. 

Write for information. 


ALUMINUM TAPER MILLING 



the bird 
that walks 
on its 


...with control components by Western Gear 


Ryan Aeronautical Company of San Diego, aviation history-makers 
with a flair for '‘firsts," has done it again with the successful development 
of the X-13 Vertijet, the world's first pure jet vertical takeoff and 
landing airplane. The Ryan Vertijet literally “walks on its tail” of hot 
exhaust gases, as it leaves and returns to its platform. Western Gear 
was challenged as seldom before in the design and manufacture of control 
components for this amazing aircraft. And Western Gear is proud 
of its opportunity to put to such dramatic success our 
and manufacturing experience. 





Jet aircraft using the "eyelid” type of variable area 
exhaust nozzles need actuators — or "muscles” 
— that respond instantly in temperatures ranging 
from minus 67 to plus 600 degrees. Ex-Cell-0 builds 
such actuators . . . along with nozzles, blades, 
rotors, fuel controls, precision parts and assemblies. 



MAN AND 


MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-0. 



NOW 



To fit the USAFs 
new concept 
* * * in Cadet training, 

AN EASIER STEP the Cessna T-37 

is now in operation. 

INTO FIRST-LINE IETS side-by-side instruction, 

easy maneuverability, 
slow landing speed 
permit training time savings 
—and cut costs 
for the Air Force! 

CESSNA AIRCRAFT CO., WICHITA, KANSAS 







“Engineers— here’s the story of the ‘G-Limiter’ development.” 


“The specifications for Convair’s F-102A 
required that this supersonic delta-wing inter- 
ceptor fly itself during part of a tactical mission. 

“To safeguard both pilot and aircraft while 
operating in this automatic flight mode, it was 
necessary to develop a ‘fail-safe’ feature in the 
control system. 

“This ‘G-Limiter’, as it came to be called, is 
an electronic measuring device which sums the 
angular and normal acceleration of the aircraft. 
Then, by comparing the ‘sum’ to a critical refer- 
ence, this device anticipates the point at which 
the structural limits of the aircraft will be 
exceeded, and initiates corrective action. 

“You, as an engineer, will appreciate this kind 
of creative assignment — and the resulting 
atmosphere of accomplishment at convair- 


san diego. You will also appreciate being an 
integral part of a ‘systems team’ of specialists 
— while actively contributing to programs like 
the USAF F-102A and our 880 commercial jet 
transport. Not least, you’ll enjoy living at its 
best in beautiful San Diego." 

For greater career opportunity at convair- 
san diego — for your future’s sake — write: 
H.T. Brooks, Engineering Personnel, Dept 69C. 
Put your ideas to use ivhere new ideas are used. 

CON VAI R 

SAN DIEGO 

3302 Pacific Highway, San Diego, California 



The job of the Holley Power 
Control for jet aircraft is to 
sensitively control engine power 
according to the pilot’s require- 
ments and, at the same time, 
make automatic adjustments 
for split-second variations in 
altitude, pressure and tempera- 
ture. The “brain center” of ad- 
vanced Holley controls is a 
three dimensional cam which is 
so contoured that it can adapt 
itself to all combinations of 
atmospheric temperature and 
pressure, from Thule to the 


Equator and from sea level to 
extreme altitudes. 

In addition to the automatic 
compensations made for the 
pilot by the three dimensional 
cam, it interprets the pilot’s 
request for changes in power. 
It’s the most important link 
between cockpit and engine. 

The three dimensional cam, 
like the power control itself, is 
designed, engineered and manu- 
factured by Holley — one of the 
world’s foremost power control 
manufacturers. 


How the Holley three dimensional cam 
functions as an automatic co-pilot 





For Remote Indications, Montrose Division's 1-inch Synchro 
Indicator Provides Super-accuracy, Rugged Design, Easy Readability 



Montrose Division presents Type 26800 — a 
single precision synchro pressure indicator 
with a .950-inch dial aperture — for measur- 
ing oil, manifold, hydraulic and torque pres- 
sures in a variety of ranges — depending on 
specific operating requirements. 

Where desired, it is available with various 
dials to indicate fuel flow, heading, position, 
and other factors, when used with an appro- 

Electrically connected to a remotely 
located synchro transmitter to provide a 
visual indication of transmitter output signal, 
its helium-filled and hermetically-sealed con- 
struction assures long, trouble-free life under 
adverse environmental conditions. Dial and 
pointer markings are available with R-410- 
AB radium, AN-L-1 fluorescent or matte 
white paint. 

Input power required — 26 volts, 400 cycles, 
single phase. Power rating — 3.12 VA at 0.19 
power factor. Operating temperature range 
is — 55°C to +70°C. Size: One-inch diame- 
ter; weight: 2.85 oz.; accuracy: 

Montrose Division manufactures a com- 
plete line of synchronous indicators and 
transmitters, servoed indicating systems, 
warning units, heavy-duty control switches 
for pressure applications, and dynamotors. 
Montrose Division, Bendix Aviation Corpo- 
ration, South Montrose, Pa. 
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dimension 
in component VP®* 
packaging! 


Weston’s Pneumatic Actuator Control Valve Package 
Combines 6 Components in a Single 6.4- lb. Unit! 

While controlling the pneumatic actuator, this weight and space saving valve also 
provides for snubbing pressure at the opposite end of the stroke. It affords extremely fast 
operation (maximum at .04 seconds) and low leakage (10 cubic inches per hour). 
The selector valve is non-interflow and detented to maintain position. If you have a weight and space 
problem, let Weston's team of specialized package engineers solve your specific application. 

vo jeGton 



EDITORIAL 
Facts and Fiction on the ICBM 


Soviet announcement of successful test firing of an 
intercontinental ballistic missile produced more re- 
verberations around the world than the missile made 
in its impact area. The Soviet announcement put onto 
the public record a fact that has been well known in 
the Pentagon and White House for at least nine months. 
First public news that the Soviets had begun experi- 
mental test firings of an intercontinental type ballistic 
missile was printed in Aviation Week May" 20 (p. 26). 
For the past five months, top level Pentagon and While 
House officials have been deeply concerned with how 
to cushion the effects on the American people and 
world opinion of the inevitable Soviet announcement 
of this fact. 

The timing of the Soviet announcement indicates 
clearly how powerfully the relative achievements of 
the U. S. and the USSR in the current technological 
armament race loom as a support of foreign policy. 
We warned last year after the Suez crisis (AW Dec. 
3, p. 21) that the era of ballistic blackmail had dawned 
and henceforth the long range ballistic missile, whether 
actually used against an enemy or not, would add sig- 
nificant weight to the international balance of power. 
The Soviets first used their intermediate range ballistic 
missile capability as a diplomatic threat against England 
and France in the Suez crisis. Once again the Soviets 
have waited for a propitious moment in international 
diplomatic negotiations to turn their ICBM card face 
up on the disarmament conference poker table. Tire 
Soviet announcement timed the successful ICBM firing 
as “a few days" before the official release. This may 
well be true. The first experimental firings began last 
winter, and there have been a number of test firings 
since at the irregular intervals that distinguish experi- 
mental testing from .the routine firing of samples from 
a missile production line. It is possible that the most 
recent Soviet ICBM firing was the first reasonably 
successful round in the experimental program and was 
considered the first sufficiently solid technical perform- 
ance to warrant a public boast. 

At any rate, the Soviets played their announcement 
to get maximum diplomatic value in the current dis- 
armament conference and to back an increasingly tough 
policy vis a vis the U. S. It will take some time before 
it becomes clear exactly how both the Soviet announce- 
ment and the official U.S. counter statements by Secre- 
tary of State John Foster Dulles and Deputy Secretary 
of Defense Donald Quarles are evaluated by our allies 
and the neutrals. 

Many Americans will wonder how a technically un- 
developed country such as the Soviet Union can even 
be in a position to seriously challenge the U. S. in such 
a technologically sophisticated field as ballistic missiles. 
The fault lies not with the quality or industry of U. S. 
technology but rather with the lack of imagination, 
courage and candor in our political leaders. Missile 
men the world over (except perhaps in Stalinist versions 
of Russian technical history) acknowledge an Ameri- 
can, Dr. Robert Goddard, as the pioneer of modern 
rocketry, but lie received no official support and little 
private backing to continue his important work. The 


Germans picked up Goddard’s basic technology and 
went on to develop the V-2, first modern ballistic missile. 

With the fall of Germany in 1945, both the U.S. 
and USSR had access to the substantial accumulation 
of ballistic missile technology developed by the Peene- 
munde project. Both countries in effect started from 
scratch in the ballistic missile business in 1946. 

We have the word of a Soviet Air Force Colonel, 
G. A. Tokaev, an anti-Stalin defector who was in charge 
of organizing the aircraft and missile brains of Germany 
to work for Russia, that ballistic missile development 
was given top priority from the very start of the Soviet's 
post war armament program. It was not many years 
after the end of World War II that Soviet develop- 
ments of the German V-2 began impacting in Sweden 
after .test firings over the Baltic Sea. 

This country too began an intensive development pro- 
gram based on the German V-2 and also independent 
approaches by Convair, the Martin Co. and North Amer- 
ican Aviation Inc. that produced significant new knowl- 

In the military economy wave of 1949 ordered by 
President Truman and executed by the then Defense 
Secretary, Louis Johnson, the ballistic missile develop- 
ment program virtually evaporated along with the 70 
group Air Force program. 

For the next five years— from 1949 to 1954— the pace 
of ballistic missile development in this country slowed 
to a leisurely walk. During this same period the Soviets 
continued their top priority on ballistic missile develop- 
ment. It was the old story of the tortoise and the hare. 
While the U.S. hare took a forced nap through an 
"economy budget" sleeping pill, the Soviet tortoise 
plodded on at a steady if not spectacular pace. 

There is no magic on either side of the Iron Curtain 
in ballistic missile progress. It is slow learning by trial 
and error, and the rate of progress is determined more 
by the time and scope of sustained support than by any 
brilliant technological breakthrough. When in 1954 
the U.S. suddenly became excited about the ICBM 
because of the feasibility of hydrogen warheads, money 
and manpower were poured into the program indis- 
criminately. Instead of concentrating on two, or at the 
most three, different programs. Defense Department dis- 
sipated both money and the limited technical resources 
then available on no less than five ballistic missile pro- 
grams, including three in the strategically insignificant 
area of intermediate ranges. Thus, our history of ballistic 
missile development has ranged from a promising start 
through fund starvation to a glut of funds that cannot 
be assimilated by our limited technical resources to re- 
coup the irreparably lost years dominated by the “econ- 
omy" wave. Against this background, the Soviet scien- 
tists have plodded steadily onward, not unduly daunted 
by failures, getting all the foreign technical assistance 
they could and backed by top priority from their political 
leaders. 

This is why today we are running neck and neck with 
the Soviets in the ballistic missile race— a race that we 
would have won hands down if our political leaders had 
supported our technological capability. —Robert Hotz 
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how the aoiosstaas saara helped... 

Build a Gyro for Straight Shooting ! 


Accuracy that could hit a fly from a screaming 

roller coaster so rugged that it can be used to 

drive nails without impairing its operation. 
That’s the “impossible" fire control gvro built by 
Minneapolis Honeywell, Aeronautical Division. 
Known as the HIG-5 (Hermetic Integrating Gyro), 
lightweight and small enough to hold in the palm 
of your hand, it supplies the “sense of balance” 
necessary at supersonic speeds. 

Operating in a viscous fluid under wide limits 
of temperature and pressure, seals can be no less 
than perfect. What material was used? “O” rings 
of Union Carbide Silicone Rubber. 

Fabricated by Moxness Products Company, 
Racine, Wisconsin, these “0” rings were tested 
from —65 to + 200 deg. F., at simulated pres- 
sures from ground level to operational altitudes. 



Under such rigid tests, Union Carbide Silicone 
Rubber showed outstanding sealing qualities and 

This is another example of how the UNION 
Carbide Silicones Man has helped solve an “im- 
possible" problem. A booklet —“Look to Union 
Carbide for Silicones”— describes silicone rubber 
and many other silicone products. Write Dept. 
AW-91 today. Silicones Division, Union Carbide 
Corporation, 30 East 42nd Street, N. Y. 17, N. Y. 



Washington Roundup 


Airlift Pressure 

Despite Defense Department’s austerity budget, watch 
for increasing pressure from the armed forces, particularly 
the Armv. for improved strategic airlift capabilities. In 
addition to the Martin SeaMistress concept (sec p. 29) 
there arc a number of other possibilities with loud cham- 
pions and equally vociferous opponents. The arguments 
rage both between and within the services. Some Army 
spokesmen are beginning to care less about which pro- 
gram is adopted than they are concerned over the delay 
in action on any program. Sudden wave of interest in 
our capability to fight a limited or Korean-type war adds 
new urgency to the demand for adequate airlift. Army 
is reorganizing into new pcntomic divisions for fast action 
in limited war areas, but top officials fear they could not 
get sufficient airlift to move a streamlined division to the 
front with its fighting tools. 

D. C. Airport- 

Prospect for a new airport to handle some of Wash- 
ington's mounting air traffic congestion is still uncertain. 

Congress has appropriated S 1 2.5 million for the project, 
but with this stipulation— “that no funds shall be ex- 
pended for construction and development . . . until the 
President shall make a report to the Congress with a 
recommendation as to the site . . .” The recommendation 
is due Jan. 15. The President and the Department of 
Commerce after studies and re-studies oyer the past 
decade have consistentlv recommended location at Burke. 
Va. The stipulation means that should Burke again be 
recommended, as seems likely, opponents of this location 
will have another opportunity to kill off the project, as 
thev have been successful in doing so far. 

Meanwhile, the new study to determine a location will 
be directed by Lt. Gen. Elwood P. Quesada, presidential 
assistant for aviation planning. 

Deep Freeze 

First aircraft headed for Antarctic Operation Deep 
Freeze III. this year’s scientific excursion to the bottom 
of the world, will take off this week. Total of 44 planes 
will take part. Eight are Douglas C-124 Globemastcrs 
from 18th Air Force. Twenty-three are Navy aircraft, 
ranging from the Lockheed P2V-7 to the dc Havilland 
Otter, all attached to Air Development Squadron Six at 
Quonsct Pt„ R. I. There will be 15 Navy helicopters on 
hand for this winter's operation. 

Enlistment' Stretch 

Following USAF's lead (AW Aug. 26. p. 25). Navy 
will require five-year enlistment of aviation training can- 
didates beginning Jan. 1. Economy will result from three 
and a half vears of active duty after training, instead of 
the present two years. Training costs more than S100.000 
for each pilot. Exempt from the new regulation— 
Navcads (Naval Aviation Cadets). 

Alaska Certification 

President Eisenhower last week signed a bill authoriz- 
ing permanent certification of U. S.-Alaska airlines but 
did so "reluctantly” on grounds that "the number of 
U. S.-Alaska carriers is excessive." The President held 
the bill on his desk until the last possible moment before 


deciding to sign it to give credence to earlier rumors that 
vigorous opposition to the legislation by Commerce Secre- 
tary Sinclair Weeks could lead to a veto. The new law 
will grant permanent operating authority to Pacific North- 
ern Airlines, Alaska Airlines and a route segment of North- 
west Airlines. President Eisenhower said in signing the 
bill that "it was hoped that Alaska Airlines and Pacific 
Northern Airlines might effect a merger." But since no 
merger has taken place, he added, subsidies of the two 
airlines have “risen by about S900.000. At the present 
time, that charge is over 53,000,000." 

Guaranteed Loan 

Legislation providing for government guarantee of 
private loans to local sen-ice carriers managed to pass bv 
Congress after having shaken off two proposed amend- 
ments that would have whittled the scope of the bill. 
Originally, the Senate bill excluded helicopter airlines 
but, on assurances that the Civil Aeronautics Board 
would watch this segment of the industry "very closely," 
the measure was passed to include the helicopter lines. 
Another amendment that originated in the Senate would 
have limited loans to cover only aircraft manufactured 
under a U.S. type certificate issued after the enactment 
of the loan legislation. Senator Mike Monroney (D.- 
Okla.) pointed out that this would have the effect of 
restricting loans to three aircraft— Fairchild F-27 Friend- 
ship, the proposed Douglas 1940 (AW March 25, p. 38) 
and the Frye Safari. He added that since at least one 
carrier improved its "economic operations tremendously 
by the use of Martin planes,” the legislation was re- 
written to provide loans for any aircraft which, in the 
eyes of the CAB, would actually improve the sen-ice. 

Claims Against Rails 

Supplemental airlines are increasing their claims against 
railroads for violating antitrust laws in bidding on mili- 
tary business to a total of SI 44.6 million. Five lines 
alreadv have won damages of S45 million from the U. S. 
District Court for the District of Columbia. Twenty-six 
additional lines have now joined in the case pending 
before the U. S. Court of Appeals for damages of $99.6 
million more. Meanwhile. Congress passed legislation 
in the adjournment rush explicitly authorizing the rails 

Its effect on the court case will undoubtedly be the sub- 
ject of prolonged legal arguments. Congress, however, 
stipulated that the legislation was to have no effect. 

Color Barrier Crack 

Important crack in airlines’ color barrier was made bv 
appointment of James O. Plinton, a Negro, as Tran's 
World Airlines executive assistant to the director of 
personnel and industrial relations. Appointment is first 
of Negro to an airline policy making executive job. 

Plinton. former Air Force pilot and airport manager, 
is a graduate of Lincoln University with extensive avia- 
tion and business experience. TWA, under fire on 
charges of racial discrimination in turning down appli- 
cants for flight crew jobs (AW July 8. p. 41). drew praise 
from Vice President Richard Nixon and the Urban 
League of New York, among others, for the action. At 
the same time pressure on the airlines to hire Negro 
crew members hasn't slacked off. can be expected to 
mount. —Washington staff 
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USAF Spells Out Procurement Policies 


Soviet firing won’t affect ICBM program, Douglas 
tells West Coast industry; Irvine stresses cuts. 


By Richard Sweeney 

Los Angeles— Russian announcement 
of successful firing of an ICBM should 
not be surprising, and even if evidence 
supporting the announcement shows 
up, Air Force Secretary James Douglas 
does not feel it will 'cause USAF to 
make any change in its ballistic missile 

Douglas and Lt. Gen. C. S. Irvine, 
USAF deputy chief of staff, materiels, 
were featured speakers at a large meet- 
ing of Southern California aircraft in- 
dustry leaders sponsored last week by 
Los Angeles Chamber of Commerce 
and Los Angeles Air Procurement Dis- 
trict, at which USAF future procure- 
ment plans as they affect this area were 
outlined. 

Missile Philosophy 

The secretary went on to point out 
that: 

• Ballistic missiles are only one method 
of delivering a warhead, and for some 
time yet they will not approach the re- 
liability of a manned aircraft in strik- 
ing designated targets. 

• US.AF, which presently leads the 
world in retaliatory capability with its 
B-47 and KC-97 team, the B-52 and 
upcoming KC-135 combination, feels 
development of a long range, supersonic 
manned bomber WS-110A is a high 
priority project. 

Douglas said he could not give the 
date for a decision on the next step in 
the WS-110A program. 

• Pilotless bombers, such as Snark also 
figure in long range delivery systems. 

• All long range delivery systems are 
affected by developments in any one 
long range delivery system. 

• USAF will go ahead with Atlas and 
Titan, and other long range delivery 
systems such as bombers plus air-ground 
missiles and will continue some dis- 
tance down the road before decisions 
on their future are made. 

In addition, Douglas said, in the tac- 
tical field USAF must provide advanced 
fighter-bombers, tactical missiles and 
adequate airlift. New airlift capability 
is one area hard hit in cutback, the 
C-132 was canceled and no production 
money for C-133A is allotted in this 
year's budget although existing funded 
contracts will carry' project slowly until 
new buying year opens. 

Concerning Southern California spe- 
cifically, Douglas indicated there will 
be no more cutbacks in the area this 


year. Stretchouts for Lockheed F-104 
and Convair F-106 have extended pro- 
grams one year and have had a stabiliz- 
ing overall effect, Douglas said. 

The sccretaiv told' the meeting that 
the 25 to 30% of USAF prime and 
subcontract work which is done in the 
metropolitan Los Angeles area will stay 
unchanged this fiscal year. He also de- 
clared that dispersal is -a dead issue for 
the area’s concentrated aeronautical in- 


Industry Commended 

Douglas commended industry for 
"large savings that have been prom- 
ised and delivered, and in some in- 
stances without any effect upon produc- 
tion schedules.” 

For its part, USAF will reduce its 
military personnel by 25.OO0 by Dec. 
31, to bring USAF strength down to 
900,000. In civilian personnel, 5% or 
20,000 will be lopped from payrolls by 
Oct. 31. 

Irvine told the assemblage of 1,000 
industry representatives that USAF now 
finds it necessary to follow certain safe- 
guards, chiefly one in which senior 



USAF commanders and members of 
the air staff work out a system of mis- 
sion priorities and mission solutions 
for future requirements, and develop- 
ment and production programs are es- 
tablished on this basis. 

While the practice is not new, Irvine 
continued, it now gets added empha- 
sis, resulting in “a more rigid view of 
all development projects . . . retaining 
only those which show distinct prom- 
ise for significant operational advan- 
tages. 

"Small improvements or low pri- 
ority projects will have to fall by the 

Concerning the specific impact of 
dollar availability and mission solutions 
on the primary and supporting aircraft 
industries, Irvine said: 

• Many major companies and their sub- 
contractors will experience slowdowns, 
stretchouts or downright cancellation 
of projects as a result of mission pri- 
orities and solutions decision, not be- 
cause it is a certain company project 
or located in a specific area. 

• Sharp reduction in requirement for 
high bay facilities will follow as missile 
production rises and that of manned 
large aircraft decreases. USAF means to 
check closely to eliminate all present 
facilities which are unuseable for pro- 
ductive manufacturing, maintenance 
and storage purposes, although new 
facilities the missile programs require 
for test and assembly will have to be 
built in isolated locations. 

• Fewer dollars this fiscal year— about 
6% of the rate in the last six months of 
last year— will be spent on relatively 
fewer programs and fewer end. items. 
To be really competitive for these dol- 
lars, companies should take a hard look 
at their management and engineering 
practices and production techniques 
with a view toward cutting “front of- 
fice” costs, reducing excess engineering 
and manufacturing space and person- 
nel, unnecessary premium cost over- 
time and plant operating expenses. “We 
want more really new hardware and 
less overhead,” he said. 

Fund Limits 

Since USAF must stay within present 
fund limits, Irvine said, it is setting up 
programs and procedures which will 
control and forecast expenditures right 
down to the plant, so trends can be 
determined month by month, quarter 
by quarter, by contract and by com- 
pany. If expenditures run over esti- 
mates, quantities will be reduced, or if 
unit costs get too high USAF may can- 
cel the program "not because we want 
to, but because we must stay within the 
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Russia Confirms ICBM Firing; 
Congress Debates U. S. Progress 


USAF Ballistic Missile 
Who’s Who 

Principal contractors in Air Force bal- 

as follows: 

AUas: 

• Airframe: Convair 

• Nose Cone: General Electric 

• Propulsion: North American 

• Guidance: General Electric (ground- 
based radar and radio control) and Bur- 
roughs (computation facility.) 



• Guidance: American Bosch Anna (in- 
ertial). Bell Telephone Laboratories 
(ground-based radar) and Sperry-Rand 
(computation facility.) 

Thor: 

• Nose Cone: General Electric 

• Guidance: A. C. Spark Plug (inertia!). 
Bell Telephone Laboratories (grorrnd- 
based radar.) 


various planned dollar limits.” 

He urged advanced management 
techniques such as numerical and tape 
control of machines, use of electronic 
data processing and really modern tool- 
ing methods which will result in more 
pounds of hardware per labor hour and 
more productive designs per engineering 

Concerning subcontractors. Irvine 
said USAF will continue to require 
prime and associate contractors to sub- 
contract a substantial portion of their 
workload to specializing firms and small 
businesses, USAF wants to make sure 
subcontracting is done on as competi- 
tive basis as possible. 

But he noted that: 

• “Make or buy” philosophy must pre- 
vail. Contractor is expected to follow 
the most economical course of action. 

• USAF does not want a prime or as- 
sociate contractor to recall subcontracts 
or to tool up to produce what he could 
buv elsewhere just to compensate for 
reductions caused by stretchouts or can- 
cellations. 

• USAF does not intend its funds to be 
paid to small business unless a dollar 
gets a dollar’s worth of hardware. There 
will be no subsidizing the marginal, 
high cost, late delivery’ people. 

Irvine also pointed out that there 
will be some USAF retrenchment in 
maintenance, modification and overhaul 
by Air Force depot or by contractors, 
for other than first-line aircraft. USAF 
intends to do normal base maintenance 
on older types of aircraft until they 
reach the condition of being non-fly able 
without major overhaul, at which time 
they will be retired. 


Washington— Soviet Union officially 
announced last week it has successfully 
fired a multi-stage intercontinental bal- 
listic missile over “a huge distance” 
and said "the rocket landed in the 
target area.” AvtAtiON Week exclu- 
sively reported the first flight test of a 
Russian ICBM on May 20 (p. 26). 

hirst test firing of Air Force Atlas 
ICBM occurred at Patrick AFB last 
June 11. Tire missile was destroyed 
after a 22-scc. flight because of an 
engine gimbaling svstem malfunction 
(AW June 17, p. 27; July 15, p. 29). 

Next Atlas firing test is scheduled 
for October. Convair Division of Gen- 
eral Dynamics Corp. has produced 
more than a dozen Atlases for test pur- 
poses. USAF plans call for 40 opera- 
tional Atlases in the inventory by 1959 
and SO operational Titan iCBMs by 
1961. 

Titan, with Martin Co. as prime 
systems contractor, still is at least a 
year away from initial test firing. 

(Sec Atlas drawing on p. 28.) 

Truth of the Russian announcement 
generally went unchallenged in official 
comments. First official reaction aside 
from Congressional comments came not 
from Department of Defense but from 
Secretary of State John Foster Dulles 
at a press conference. This was fol- 
lowed 24 hours after the Russian an- 
nouncement by a press release quoting 
Deputy Secretary of Defense Donald 
A. Quarles. His statement had been 
cleared by State Department and the 
White House. 

Dulles said the U.S. has “no inde- 
pendent means of verification" of the 
Russian statement but said “we have 
no particular reason to doubt the vera- 
city of the announcement . . . although 
. . . the words were very carefully 
chosen and could cover much or could 


cover little. . . . In general, the Soviet 
supporting fact.” 

Quarles said the announcement “was 
not surprising,” and that “we have for 
some time credited the Soviets with 
substantial progress in the long range 
ballistic missile field and have made it 
clear that our own work in this same 
field is being pressed forward on a 
broad front and with a high priority.” 

Both Dulles and Quarles pointed out 
the obvious propaganda value of the 
timing of the announcement, with dis- 
armament talks under way in London, 
an internal crisis in Syria and a meeting 
of the United Nations upcoming. 

“Time differences in terms of opera- 
tion readiness will probably not be very 
great one way or the other,” Quarles 
statement said, “and the immediate 
military significance of the so-called 
race (between Russia and the U. S.) has 
been greatly exaggerated.” 

Quarles also took issue with earlier 
reports of Soviet missile progress. “It 
will be recalled,” he said, "that about 
a year and a half ago we went through 
a period when there were indications, 
later unsubstantiated, that the Soviets 
had out-stripped us in the ballistic mis- 
sile field. The Defense Department 
made it clear at that time that the facts 
did not support the importance being 
attached to these earlier indications.” 

Late last year Russia was testing in- 
termediate range ballistic missiles at 
about five per month on a regular 
schedule (AW Dec. 3, p. 21), indicat- 
ing these were tests of production mis- 
siles and not experimental prototypes. 
Russian IRBM firings have been going 
on since at least mid-1955 (AW Feb. 
20. p. 26. 1956). First successful U.S. 
IRBM firing came last June. It was an 
Army Jupiter. USAF Thor IRBM has 


ICBM Debate 

Washington— House Appropriations Committee said in its report on Defense 
Department's Fiscal 1958 budget in May that “we arc no doubt ahead of the 
Soviets in the field of guided missiles generally." 

“In the ballistic missile field we arc probably behind the Soviet Union in progress 
made in the perfection of the intermediate range ballistic missile," the report said. 

“In Hie intercontinental ballistic missile area we are vers- probably ahead of the 
Soviets. As Gen. Twining points out. we arc no doubt ahead of the USSR in the 
important field of operational know-how but it must be admitted that the Soviets 
are making important progress in this area . . . there is no room for complacency 

Trevor Gardner, former US.AF .Assistant Secretary for Research and Development, 
told the Senate Airpower Investigating Committee last year that lie believed Russia 
was ahead of the U. S. in development of the IRBM and might or might not come 
out ahead on the ICBM, since they had taken a “step by step . . . methodical 
German approach” and “we decided to go for the ICBM in one jump.” 
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not as yet had a successful flight. 

Sen. Henry M. Jackson (D.-Wash.) 
cited the "general cutback of defense 
programs” and said “even the ballistic 
missile program— despite its priority- 
lias not been spared.” He called for 
full-speed development of IRBMs and 
ICBMs and an increase in the pro- 
duction rate of the Boeing B-52 inter- 
continental bomber. 

Jackson said target dates for achiev- 
ment of operational IRBMs and ICBMs 
“have been postponed" and that "there 
has been a substantial slippage in the 
progress of our research and develop- 
ment on these weapons.” 


But other congressional leaders said 
money is not the problem. 

“While it is true that the Defense 
Department is not spending money 
as fast as it originally contemplated 
on our ICBM program, it is also true 
that there has been no holdback,” 
Rep. George Mahon (D.-Tex.), chair- 
man of the House Armed Services 
Appropriations Subcommittee said. 

“There has been no cutback in the 
program that would be detrimental. 
We are moving forward as fast as 
is advisable.” 

Rep. John Taber (R.-N. Y.), rank- 
ing minority member of House Appro- 


priations Committee, said “it is not 
true that economy— either on the part 
of Congress or the administration— has 
affected our efforts.” 

“The slowdown." Rep. Taber said, 
“has been in areas where we are piling 
up stuff for a stockpile and where it 
isn’t needed and which will be obso- 
lete shortly. There is not a bit of 
truth in any allegation that there has 
been a slowdown in the ICBM pro- 
gram. There has been no economy in 
the things that count." 

Sen. Stuart Symington (D.-Mo.), 
also charged economy is hampering 
development. He said it is “almost 
inconceivable to realize that this admin- 
istration has slowed down our effort 
(on ICBMs) for purely budgetary and 
fiscal reasons.” 

Sen. Lcverett Saltonstall (R.-Mass.), 
the administration's top Capitol Hill 
spokesman on defense matters, dis- 
agreed, saying no reappraisal of the 
defense program is necessary. 

"Without pulling the top off the 
barrel and having an explosion in all 
directions, all expenditures or appro- 
priations that could be reasonably sub- 
stantiated for the ICBM or for research 
and development have been made,” 
Sen. Saltonstall said. “Our military 
people have been moving forward as 
fast as they can and with the prospect 
in view of guided missile developments 
by other nations as well as ourselves." 

Russian statement ot the missile fir- 
ing also discussed recent test explosions 
of nuclear and thermonuclear weapons 
in the Soviet Union. Nothing in the 
statement, however, related nuclear or 
thermonuclear weapons directly to a 
warhead for rockets. 

The "super-long-distanee interconti- 
nental multi-stage ballistic rocket was 
launched a few days ago,” the Russian 
statement said. “The tests . . . were 
successful. They fully confirmed the 
correctness of the calculations and the 
selected design.” 

“The rocket flew at a very high, un- 
precedented altitude,” the statement 
said. "Covering a huge distance in a 
brief time the rocket landed in the 
target area. The results obtained show 
that it is possible to direct rockets into 
any part of the world. 

“The solution of the problem of de- 
signing international ballistic rockets 
will make it possible to reach remote 
areas without resorting to a strategic air 
force, which at the present time is vul- 
nerable to up-to-date means of antiair- 
craft defense.” 

Air Force has not been allowed to 
make any official statement about test 
firing of its Atlas ICBM or planned 
schedule for Titan ICBM test firings. 
Even intermediate range ballistic mis- 
sile firings from Patrick AFB go un- 
identified so far as official comment is 
concerned. 
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Martin Proposes New Air Logistics Plan 


By Evert Clark 


the P6M 'SeaMaster, was proposed la: 
week by the Martin Co. 

Martin also opened a campaign to st 
public and congressional discussion ( 


tarv airlift and tl 
way of achieving it. 

Bow-loading SeaMistrcss would have 
approximately twice the SeaMaster’s 
1 3-1 ft. length and 100 ft. span, a speed 
of 500-600 kt. and a gross weight for 
over-ocean flight of 500,000 lb. 

First generation would be powered bv 
Pratt & Whitney J75 turbojets, second 
by ducted fan turbojets and third by 
nuclear engines, all using the same air- 


Funding Plan 

Martin said development and pro- 
curement could be funded within pres- 
ent budget levels and from funds now 
being spent for sea and land trans- 
port that SeaMistrcss would replace. 

Production could begin within 24 
months and cost of production models 
would be an estimated S5 to S5.5 mil- 
lion, roughly that of P6M or B-5S. 

Draft of the SeaMistrcss fully loaded 
would be S.5 ft. Extensive studies of 
water areas of the world which could 
handle the SeaMistress show an avail- 
ability of 15 to 1 over airfields in 43 


countries with whom the U. S. has 
defense commitments. These could be 
served logistical))' if only England. 
Japan and North Africa were available 
as SeaMistress bases. Martin believes. 

Water based air logistics proposal was 
presented as a concept, with SeaMis- 
tress as a "rubber design” comprising 
the heart of a complete system, includ- 
ing basing and ideas for "freeing rivers 
and lakes of ice. 

SeaMistress is capable of landing in 
10-ft. waves or on 4 in. of snow, and 
system concept includes plan for clear- 
ing icc from water areas in temperatures 
down to — 40F, Martin said. 

Martin believes 100% of the per- 
sonnel and 5% of the equipment now 
shipped by sea should be moved by air 
logistics. SeaMistress can accommodate 
largest piece of military equipment ex- 
istent— Armv’s atomic cannon. 


P6M Tanker 

Baltimore— Prototype P6M SeaMaster 
probe and drogue refueling equipment 
will be built bv Flight Refueling Inc.. 
for Martin Co. and installed on an early 
model for tests. P6M will be able to 
transfer or receive nearly 10,000 gal. at 
“the most economical speeds and alti- 
tudes," Flight Refueling said. SeaMaster 
rotary- mine door, which now carries 

movable mine door pod. 


Briefings on SeaMistrcss concept 
have been made over past few weeks to 
industry trade associations and defense 
and congressional aides, including 
White House nuhtarv aides. Further 
briefings are planned for higher de- 
fense and congressional echelons and 
for steamship companies and airlines. 


Roadblocks 


Citing recent congressional testimony- 
on the lack of adequate strategic airlift, 
including cancellation of USAF-Doug- 
las C-132 project and lack of anv Fiscal 
195S funds for USAF’s Douglas C-l 33, 
Martin’s advanced design project engi- 
neer Guy Mallery said three “road- 
blocks” prevent Defense Department 
from accepting and implementing water 
based logistics concept: 

• “Pressure on Department of Defense 
and Congress from the commercial air- 
lines not to fly airlift" that appears to 
compete with airlines. Mallerv pointed 
out that the SeaMistress would be “four 
times too large for the airlines to use 
but the bare minimum for military re- 
quirements." He said it should no more 
be designed with commercial possibili- 
ties in mind than a tank should be de- 
signed to double as a taxicab. Mallery 
believes 10 ScaMistrcsses would have 
the airlift capability of the 900 military 
and civilian reserve transports -now 
available, 

While land based aircraft should 
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based aircraft can be used to serve com- 
bat zones where fields do not exist or 
arc destroyed early in a war, and in 
areas where troops are needed so quickly 
that there is no time to build airstrips. 
• Divided responsibility within De- 
fense Department. Although Army and 
Marines have great need for airlift and 
have shown interest in SeaMistress con- 


cept, Air Force has the budgetary re- 
sponsibility to provide it and Navy has 
development, procurement and opera- 
tional responsibility for seaplanes. 

• Misconceptions on cost and capabil- 
ity. 

Purchase of land based planes must 
be superimposed on other logistic costs, 
Mallery said. But water based airlift 


Lockheed Offers C-130B to 




would replace "any transport means 
which cannot survive or perform under 
modern combat conditions”— surface 
shipping for personnel and overseas 
road, rail and pipeline movement of 
all cargo into the combat zone. Sav- 
ings of SI 50 million could be achieved 
in the Military Sea Transport System 
alone, Mallery said. 


Civil Lines 


Marietta, Ga.— Lockheed Aircraft 
Corp. announced today it will make its 
first bid to enter the' rapidly growing 
air freight market with plans to offer ,1 
civilian version of the Hecules C-130B 
troop and cargo carrier to the airlines 
as an all-cargo, turboprop commercial 

The air freighter, which will be the 
first commercial plane to be produced at 
Lockheed’s Georgia Division, will be 
introduced into the commercial market 
with an intensive sales campaign. Rob- 
ert F. Stroessel has been appointed 
Hercules commercial sales manager. 

Stroessel, former manager of sales 
engineering at the Georgia Division, 
will begin his campaign next week at 
the 13th annual conference of the In- 
ternational Air Transport Assn, in Ma- 
drid. Spain. 

1960 Delivery 

Operating and performance character- 
istics of the commercial cargo plane 
arc the same as in the USAF C-130B 
(AW Aug. 12, p. 36) recently intro- 
duced as an improved version" of the 
C-130A (AW Dec. 3, p. 50). The 
commercial version will be designated 
Lockheed's production model 282A. 

Best estimated cost of the aircraft is 
in the "low $2 million category." De- 
livery date has been set for 1960. Hie 
plane will be powered by four Allison 
501-D22 turboprop engines rated at 
4,050 eshp. each. 

Lockheed's decision to introduce the 
C-130B as a commercial cargo plane 
is based on the increasing volume of 
air freight which, the manufacturer savs, 
climbed almost one-third during the 
first six months of 1957. Lockheed's 
commercial backlogs, centered in the 
California Division, represented 29% 
of the companv's total during the first 
half of 1957. ' 

In its recently published 10-vear re- 
port, Air Cargo Inc., a corporation 
wholly owned by the scheduled airlines, 
said revenue ton-miles handled by the 
carriers had increased from 38 million 
in 1947 to 434 million in 1956. 

The report admitted the majority of 
air freight moved by the scheduled air- 
lines is currently handled on passenger 
aircraft but added that scheduled all- 
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Hybrid IKBM Fight May Fall Into 
Management, Not Technical Fields 


cargo services operated with exclusive 
cargo aircraft arc “more flexible in the 
handling of freight.” 

Most airline cargo officials feel there 
is a market for a cargo aircraft such as 
the one being offered by Lockheed. 
They point to the trend toward the pur- 
chase of larger aircraft by the airlines 
for exclusive cargo use instead of resort- 
ing to outmoded C-46s oi C-54s. 

Both American Airlines and United 
Airlines are operating DC-6A equip- 
ment on all-cargo schedules and Flying 
Tigers recently attributed a sharp in- 
crease in gross revenues to its new fleet 
of 12 Lockheed 1049H Constellations 
(AW Aug. 26, p. 45). 

Straight-in Loading 

Lockheed claims the air freighter is 
the first U. S. commercial plane to in- 
corporate “straight-in,” truck and dock- 
level loading facilities. The aircraft has 
a cargo floor only 41 inches off the 
ground and is equipped with an integral 
tail loading ramp 94 ft. long and 10 ft. 
wide. The ramp can be Towered for 
drive-on cargo loading from the ground 
or can be used from docks. Aft open- 
ing of the air freighter is 10 ft. wide and 
9 ft. high. 

A forward door, 6 ft. 7 in. wide by 
6 ft. high provides additional loading 
and off-loading facilities. 

The plane will have a payload of 22 
tons for a non-stop distance of 1,750 
statute miles with normal fuel reserve or 
a payload of 16 tons on ranges of 3.000 
statute miles. 

Cruising speed of the aircraft will be 
approximately 350 mph. at altitudes to 
30.000 ft. 

The aircraft can be quickly con- 
verted to ski-and-wheel operations for 
cold climates and has been classed as a 
"high performer" off high-altitude air- 
ports. It can be backed into position un- 
der its own power and can be turned in 
its tracks by means of a steerable dual 

Propeller Change 

The plane will be equipped with 1 34 
fl. four-bladcd propellers instead of the 
1 5 ft. bladed propellers used on the 
C-l 30A. Fuel capacity is 6.900 gallons. 

Lockheed feels that the aircraft and 
engine will have undergone considerable 
operating experiences by the time the 
first commercial delivery is made. At 
present, flight hours accumulated on the 
C-l 30As are approximately 1 5.000. 

Several meetings have been held with 
the Civil Aeronautics Administration 
to discuss design features of the air- 
plane. CAA officials have witnessed 
static tests and structural fatigue tests 
of the C-l 30A. According to a Lockheed 
spokesman, the manufacturer expects 
the tests to provide a good background 
for the certification proceedings for the 
282A air freighter. 
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By Philip J. (Class 

San Francisco— Divergent service 

philosophies on the best approach to 
managing development of an inter- 
mediate range ballistic missile may 
prove a more serious barrier to evolving 
a hybrid IRBM than the technologi- 
cal differences between the Army's 
Jupiter and the USAF’s Thor, state- 
ments here bv top Army and USAF offi- 
cials indicate. 

Secretary of Defense's recently 
formed tliree-man IRBM committee, 
which meets early this month to con- 
sider technical feasibilitv of a hybrid 
"Thorpiter,” consists of William H. 
Holaday, Defense Secretary’s special 
assistant on guided missiles; Map Ccn. 
John B. Medaris, chief of Army Bal- 
listic Missile Agency, and Maj. Gen. 
Bernard A. Schricver. chief of USAF's 
Ballistic Missiles Division. 

Gen. Schrievcr, in San Francisco to 
address the Western Electronic Con- 
vention, said "there is no basic differ- 
ence between the Jupiter and Thor.” 
Both IRBMs use North American 
Rockctdync powerplants, pure-inertial 
guidance systems and both have com- 
bination radio-inertial guidance systems 
under development for possible back- 
stop purposes. Gen. Schricver said. Ma- 
jor difference, according to Gen. 
Schricver, is in "components." One ex- 
ample cited: Jupiter uses air-bearing 
gyros. Thor uses liquid-floated gyros. 

Secretary of the Army Wilber M. 
Brucker and Gen. Schricver spoke 
at Wcscon on separate days and neither 
made a direct reference to the Thor- 
Jupitcr conflict. However, their 

speeches contained oblique references 
which point up the sharp cleavage in 
IRBM development philosophy be- 
tween the two services. 

Jupiter, which Brucker said is 
"slightly ahead of schedule," was cited 
“as a splendid example” of the advan- 
tages of the Army's philosophy of de- 
veloping missiles in its own Redstone 
Arsenal, then turning them over to in- 
dustry to produce. "When wc turn a 
project over to industry, most of the 
guesswork . . . has been eliminated.” 
Brucker said. “Wc have a good yard- 
stick to measure acceptable perform- 
ance. We know within narrow limits 
what the cost ought to be . . . how soon 
we should expect delivery.” 

Then, in a pointed reference to Air 
Force practice Brucker said: 

“There is a philosophy of procure- 
ment which advocates contracting out 
virtually everything and putting upon 
industry the whole job of determining 


what should be supplied. This can lead 
to false starts, frequent modifications 
and unsatisfactory end items. Such pro- 
cedures are wasteful, costly and time- 
consuming.” 

Without mentioning Army’s success- 
ful flights of Jupiter test vehicles, Gen. 
Schricver said a single or a few shots 
of a missile, built breadboard fashion by 
its inventors in a closely supervised 
model shop may be a satisfactory ap- 
proach to illustrate a principle. 

"The key problem is to organize the 
entire program so as to assure the effi- 
cient working out of all engineering 
details, some by theory and some by 
experiment, the attainment of reliabil- 
ity through a great deal of testing, and 
an industry capability to reproduce the 
results in the quantities required. 

Therefore, wc have held uppermost 
in our planning that production and 
operational capability are the real end 
goals of the development.” 

Without making reference to pub- 
licity on flight tests of Army experi- 
mental missiles, Gen. Schricver said the 
USAF missile tests resemble an iceberg 
in that only a small portion of the total 

"Hundreds of flights may be needed 
to accumulate a single hour of operat- 
ing experience," he said. "Attainment 
and proof of reliability can not rely 
alone on flight tests because of the 
enormous expense and relatively small 
amount of data obtained. Wherever 
possible, all subsystems must be brought 
to a high reliability by testing on the 
ground. 

Crux of anv satisfactory compromise 
on a hybrid IRBM. some' observers bc- 

would manage the development and 
whether it would be carried out in Red- 
stone Arsenal in traditional Army 
pattern or in industry under Gen. 
Schrievcr and Ramo-Wooldridge. To 
these observers the problem of evolving 
a hybrid "Thorpiter” appears far easier 
to resolve than evolving a hybrid 
Army-Air Force development-manage- 
ment organization and philosophy. 


ICBM Defense 



cnitmental ballistic missiles and their 
reports are now under evaluation. Com- 
panics include: Convair-Radio Corpora- 
tion of America. Lockhecd-Raytheon, 
and Douglas Aircraft-Bell Telephone 
laboratories (AW Aug. 19, p. 29). 
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Heat Problems Limit Rocket Fuel Gains 


Ionic Propulsion Research 

of ionic propulsion arc being sponsored by Air Force Office of Scientific Research'. 
More arc being negotiated. 

Significance of AFOSR program is that after three decades of theoretical studies, 
made under some of the contacts to achieve 'thrust on a laboratory scale. P 8 

dynamics; Rocketdvnc Division of North 8 American Aviation Inc. (AAV April 8. 
p.‘ 27); Giannini Inc., and linear accelerator studies at University of Utah and 
Armour Research Foundation on particle acceleration and high velocity impact. 

Other companies that have shown interest in ionic propulsion possibilities are 
Convair Division of General Dynamics Corp. (AW Mar. 4, p. 104) and Aerojet- 
General Corp. 

Mach 5.000 and estimates on specific impulse possible have ranged up to 300,000 
see., but there still is wide disagreement. 

streams of charged particles (AW Nov. 26, p. 57). "Drawbacks include need for a 


Evanston, 111.— Heat problems imply 
"a foreseeable end of the line for 
chemical propellants” in rocket engines 
if they are not solved, and similar 
problems will carry over into use of 
"high-energy propellants and nuclear 
type rockets,” USAF Brig. Gen. Mar- 
vin C. Dernier told an American Rocket 
Society meeting here last week. 

Gen. Dernier, Air Research and De- 
velopment Command’s deputy com- 
mander for R&D, said magneto fluid 
dynamics— or acceleration of ions-is 
now "looming large on the horizon in 
the realm of propulsion.” He said 
there arc "indications that herein might 
lie a useful tool for the ultimate pro- 
pulsion of a rocket." 

Gen. Dernier used the work in mag- 
neto fluid dynamics to illustrate the 
•importance of investigating basic physi- 
cal phenomena and of recognizing im- 
plications of such investigations. 

Further gains in range, speed and 
payload capability are possible through 
continued development of current 
rocket engine techniques, Gen. Dernier 

"But as long as we are dependent on 
increasing specific impulse, with its at- 
tendant problems of combustion, tem- 
perature and pressure, we arc confronted 
with many barriers, such as the weight 
of working fluids, the high factors of 
acceleration, the cost of exotic fuels, 
the need for further understanding of 
combustion processes and the basic 
principles by which a heat engine op- 

Heat 'Barrier' 

Heat, he said, is "one of the foremost 
barriers" in further development of 
chemical fuel rocket engines. "To make 
materials which will withstand much 
higher operating temperature we must 
try to strengthen the very basic lat- 
tice bonds of the materials and to do 
this we must explore the basic areas of 

“Failure in this attempt implies a 
foreseeable end of the line for chemi- 
cal propellants.” 

Gen. Dernier said the random man- 
ner in which particles released by 
combustion flow against walls of the 
combustion chamber is "a second bar- 
rier to optimum employment of chemi- 
cal fuels.” 

Researchers found that ionized par- 
ticles influenced by strong magnetic 
fields “could be directed and accelerated 
. . . and that using these magnetic 
forces to deflect the particles away 
from the walls of the chamber . . . pre- 
vented heat loss to the walls of the 
chamber.” Gen. Dernier said. 

Advancing into use of high-energy 


propellants and “to the nuclear type 
rocket in which combustion tempera- 
tures may exceed 5.000F” will bring 
many unknowns in heat transfer and 
performance, Gen. Dernier said. 

"Extensive dissociation, ionization 
and recombination will create problems 
throughout the combustion and gas 
flow cycles,” Gen. Dernier said. 
"Catalysis and inhibition of dissocia- 
tion, third body effects of chamber walls 
and/or wall coatings, or nozzle coat- 
ings could possibly have considerable ef- 
fect on the amount of heat energy con- 
verted into translation energy— or cffcc- 

Although basic thermodynamic laws 
inherently limit heat engines, “we can- 
not completely discount this family of 
engines.” Gen. Dcmlcr said, lie called 
for further improvement of “this type 
of energy release to insure our contin- 
ued leadership," but lie also said greater 
propulsion research effort and greater 
exchange of information between scien- 
tists and Air Force are needed. 
Environmental Energy 

In addition to further investigation of 
chemical energy' and nuclear energy 
from fission or fusion. Gen. Dernier 
said, “We must explore the utilization 
of environmental energy, the energy 
of the sun and the energy of the con- 
centration and distribution of ions, 
atoms and free radicals existent in the 
earth’s atmosphere” in attempts to 
harness them for propulsion. 

Gen. Dcmlcr also said ARDC’s Re- 
search Planning Objective Documents, 
which will outline USAF’s areas of sci- 
entific interest to industrial and educa- 
tional research groups, will be ready 


for distribution later this year. The; 
RPO corresponds in the research area 
to ARDC’s Technical Program (De- 
velopment) Planning Document in the 
area of technical requirements and de- 
velopment areas of interest. There will 
be one RPO for each of the six Air 
Force Research Program arcas-propul- 
sion, materials, electronics, geophysics, 
bioscicnces and aeromechanics. 

Atom Rocket Engines 
Studied by Lockheed 

Sunnyvale, Calif.— Nuclear propul- 
sion for missiles is under serious inves- 
tigation at Lockheed Aircraft Corp.’s 
Missile Systems Division. 

Dr. Louis N. Ridenour, assistant 
general manager for research and de- 
velopment, said a three million volt 
Van dc Graff positive ion accelerator 
will be used in investigations of the 
possibility of nuclear propulsion. Tire 
accelerator, largest in use in the aircraft 
industry, went into operation last week 
at the Lockheed Nuclear Laboratory at 
Stanford Universitv's Industrial Park, 
Palo Alto. 

The accelerator produces nuclear ra- 
diation under controlled conditions, 
permitting great accuracy of measure- 
ment. Hydrogen or helium nuclei will 
be used to bombard targets. Dr. R. D. 
Moffatt will direct the work. 

Fields to be investigated include nu- 
clear structure, reactor design, radia- 
tion shielding design and material 
damage. 

The accelerator will be made avail- 
able to neighboring scientific organiza- 
tions on a commercial basis. It is the 
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first of its type to be used on the West 
Coast. The 2,500 sq. ft. accelerator 
room is surrounded by three ft. con- 
crete walls. A large pit beneath the 
target prevents reflection of neutrons 
from the floor. Control room is 500 sq. 
ft. The laboratory also contains a radia- 
tion-proof work cell near the accelerator 
room where natural or artificial radia- 
tion sources may be removed from 
containers by remote control to expose 
materials for study purposes. 

Aero Design Facility 
Destroyed by Fire 

Bethany, Okla.— Main production fa- 
cility of 'Aero Design and Engineer- 
ing Corp. was destroyed by fire last 
week. Damage is estimated as S3 
million, including seven Aero Com- 
manders which were on the production 
line when the plant burned. 

Aero Design will shift production 
work to its new plant nearing comple- 
tion across the airport from the burned 
facility. Aero Design President R. T. 
Amis, Jr. said the company will con- 
duct business as usual and there will 
be no interruption in company opera- 
tions or the manufacture of spare parts 
for Aero Commanders. 

Production facilities will be estab- 
lished on an expedited basis in the 
new plant, and the company hopes to 
start rolling new Commanders out 
in 90 days. The new building is two 
thirds finished and will be completed 
within six weeks. Amis said Aero 
Design has 50 aircraft in its produc- 
tion pipeline. 

Senate Group Attacks 
USAF Procurement 

Washington— Procurement of weapon 
systems through prime contractors 
damaged small business and USAF has 
not been effective in its effort to combat 
more in-plant work by primes, a Senate 
committee charged last week. 

The Senate Small Business Com- 
mittee acknowledged that USAF is 
trying to make weapon system con- 
tractors stay in their own backyards and 
rely on a subcontracting structure that 
includes a fair share of companies 
employing fewer than 500 persons. 

But, its report concluded, in this and 
other areas Department of Defense 
officials "who dictate procurement 
policy have failed to convince their 
contracting and technical personnel 
that when they publicly state that they 
want to help small business they mean 
exactly that.” 

The committee headed by Sen. John 
Sparkman (D.-Ala.) cited the case of a 
small business firm that saw its business 
with the Air Force decline from SI. 38 


million in 1953 to $20,000 in 1956 and 
to nothing in 1957. The company was 
told USAF no longer purchased his 
product and that lie should sell it to 
the prime contractors. Solicitation of 
business from 63 prime contractors 
aroused no interest. 

The report said this case "indicates 
less than wholehearted support of the 
Air Force subcontracting program on 
the part of weapon system and other 
prime contractors.” 

It was suggested that the Small 
Business Administration be allowed to 
approve or disapprove applications foi 
accelerated tax amortization on new 
plant facilities when these facilities 
might result in loss of contracts tc 
competent small business firms. 

The committee’s emphasis on alleged 
failure of contracting and technical 
personnel to carry out the edict of theii 
superiors on protection of small business 
interests came at a time when protest! 
against this situation are mounting. 

Current slowdowns and cancellations 
of USAF contracts, forced by Pentagor 
budget austerity, are resulting in mor< 
complaints from small business firms 
that prime contractors are trying to pul 
former subcontract work back into theii 
plants. It is anticipated that the situa 
tion will get worse as prime manufac 
turers feel the pinch more severely anc 
arc faced with personnel layoffs anc 
surplus facilities. 

The committee recommended tha: 
the Air Force survey all its prime con 
tractors to find out exactly what com 


Reds Visit Wescon 

Visit of 16 Soviet scientists to recent 
Western Electronic Convention (Wes- 

I ii ter national Scientific Radio Union 
meeting in Boulder, Colo., created sig- 
nificant impressions upon both hosts and 


• Soviet visitors were deeply impressed 
by magnitude of U. S. electronics in- 



cently visited by four U. S. scientists, 
there were no formal exhibits and at- 
tendance was around 1,000-many of 
them engineering students from Mos- 
cow University. 

• U. S. hosts . were impressed by com- 

their command of the English language. 
Although not scheduled to deliver any 

prepared on the spot and delivered 
highly theoretical papers in English deal- 
ing with information theory, molecular 
amplifiers (Masers) and ultrasonic waves 
in liquids. Papers were delivered at a 
specially arranged evening session. 


Lockheed Layoffs 

Total employment at Lockheed Air- 
craft Corp. will fall from a mid-August 
total of 61.900 to 55,700 by the end of 
the year because of aircraft procurement 

Reduction in force will be brought about 
by “normal terminations and layoffs.” 
No mass layoff is foreseen. 

Breakdown of reduction by division is: 

• California Division, from 32,000 to 
28,000. 

• Georgia Division, from 18,000 to 16,- 
500. 

• Subsidiaries, from 5,200 to 4,800. 
Reductions arc partially offset by an 

increase in the Missile System Division 
from 5.400 to 6,100. The corporate 
group will increase by 300. 


ponents have been removed from the 
subcontract structure. It also expressed 
concern over USAF figures showing the 
amount of prime contracts held by 
small business firms as of Dec. 31, 1956. 
was only S560 million, 1.3% of the 
face value of all USAF contracts. 

Also under fire in the report are 
USAF testing methods and alleged non- 
adherence to published regulations 
covering Qualified Products Lists. The 
committee found that "inherent com- 
plexities" and “sophisticated use” of 
such things as the QPL and the 
weighted average pricing formula “serve 
to thwart small business men and to 
justify a strong preference for large 
suppliers through plausible, though 
unsubstantiated, references to ‘purchas- 
ing efficiency’ and ‘national interest.’ ” 

House Group Criticizes 
Boeing. Air Force 

Washington— House Armed Services 
Committee criticized Boeing Airplane 
Co. and the Air Force last week for 
what it termed failure to evidence 

recapture of S5 million excess profits 
on a subcontract with the Ford Motor 
Co. for B-47 wing sets. 

General Accounting Office testified 
that Ford volunteered the refund but 
that Boeing was reluctant to accept it 
and that USAF did not properly press 
a contract repricing (AW April 8, 
p. 37). “The position of the Air Force 
in this transaction is unusual.” the 
committee declared: “S5 million of sav- 
ings scarcely got five cents worth of at- 
tention from higher echelons.” 

Noting that Boeing has protested 
that this was a misinterpretation of its 
attitude, the committee commented: "If 
the severity of the judgment of the 
American public has been visited upon 
these parties we think it earned by their 
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precision blades for flight propulsion 

Superalloy blades, buckets and vanes —precision com- the special alloy metals that go into these and other 
ponents for rotating and static assemblies— are products of products demanding high tensile strength in the high 
the Aviation Divisions of Kelsey-Hayes. Kelsey-Hayes temperature field. Kelsey -Hayes Company, General 
also produces through its own vacuum melting facilities. Offices: Detroit 32, Michigan. 
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In today's concept of modern weapons 
our defenses must be many, varied and 
impregnable. Much has been said about 
our physical resources — our defense 
aircraft and our guided missiles — 
but there is another area — - the area 
of counter measure — a defense system 
that has been kept as quiet as the 
operation of the equipment itself. 
ERCO developed one of these counter 
measure systems — a system that will 
out-calculate the enemy’s computer 
and cause its missile to deviate from 
its "locked-on" course line. 


ERCO's wide range of capabilities in 
counter measures is backed up by the 
most modern engineering, drafting, 
machine shop, fabricating, and assem- 
bly facilities. And ERCO's scope of 
activities ranges from small electronic 
equipments to complete trailerization 
of critical electronic systems — con- 
crete procf that this is an industrial 
giant in the making. 


For the complete story, write 
ERCO today. 


DESIGNED AND BUILT BY 


AIR TRANSPORT 


Resale Market Softens at Critical Time 


With airlines facing major equipment shift to jets, 
prospect of used aircraft oversupply looms. 


New York— Trunk airlines, in the 
midst of their costliest re-equipment 
programs, face an uncertain market for 
their used transports. 

What has been a seller's market for 
almost a decade shows signs of leveling 
off. 


to a year ago. 

If the market is flooded during the 
next few years with obsolescent piston 
aircraft as new jets and turboprops be- 
gin arriving in quantity, plummeting 
prices will add to the trunklines' financ- 


ing w 

Whether this happens or not, 
balmy days when almost any used tn 
port-was snapped up at a premium 


the 


Newer Types 

The DC-6, Constellation and pres- 
surized twin-engine types that should 
be coming on the market soon in 
greater quantities than, ever before are 
still selling high— in most cases, higher 
for clean used planes than they cost at 
the factor)'. Later-model pressurized 
airplanes still rarclv available second- 
hand are farther in the future of the re- 
tirement picture. 

To dispose of the next round of ag- 
ing planes, as well as remaining DC-3s 
and DC-4s, the airlines are going to 
have to price them more realistically 
than they have. 

As of today, prices still reflect a sell- 
’ larket. Estimated current top val- 


!S for 1 


overhaul 


On the other hand, Slick n 
sold a DC-6A to Alaska Airlim 
got a premium. 


Slick recently set up a separate divi- 
sion to handle aircraft sales (AW Julv 
29, p. 45). 

• Flying Tiger Line sold eight DC-4s 
recently, all of them to foreign carriers. 
It reports good prices for the aircraft, 
but worked hard to find the customers 
through advertising, listings with brok- 
ers, direct contact by a full-time Flying 
Tiger representative handling sales of 
the DC-4s and five C-46s. All C-46s 
sold, four to a foreign government. 

• Western Air Lines disposed of its 
two DC-4s to a Brazilian airline. West- 
ern won't reveal the price, but reports 
a softer market for the DC-4 than for 
the DC-3. 

• Eastern Air Lines recently sold a 
DC-4A, with 6,000 hr. since major 
overhaul, to Pacific Southwest Airlines 
for $262,500. 

Softening DC-4 market is still active. 
Wold reports sales by his organization 
of three of these planes within past 60 
days, one to a Canadian mining cor- 
poration for 5450,000 with about 1,200 
hr. sinco overhaul. 

Highest prices ever paid for DC-4s, 
Wold says, probably were those paid 
during 1952 when two went to Japan 
Air Lines and one to Thai Airways at 
prices related to a zero-time base of 
5750,000. 

What the market for used transports 
will be in the next few years depends, 
on supply and demand. Supply will de- 
pend on what the big carriers’ do with 
their piston equipment. 


If traffic increases sufficiently to ab- 
sorb most of the Hew capacity’ of ex- 
panded fleets, carriers can release their 
older equipment more gradually. 

Eastern Air Lines President Thomas 
F. Armstrong recently predicted to the 
Civil Aeronautics Board, however, that 
delivery of new aircraft capacity to U. S. 
flag air carriers within the next four or 
five years “. . . will certainly result in 
flooding the aircraft market to an ex- 
tent probably never known before, not 
even in the immediate post-World 
War II period when there were con- 
siderable numbers of DC-3s and DC-4s 
available.” 

Plans Formulated 

Only Eastern and American Airlines, 
among the Big Four, have any formal 
plans for beginning the retirement of 
sizable amounts of present equipment: 
• Eastern has sold most of the inven- 
tory it acquired by merger with Colonial 
Airlines. Eight DC-3s have been sold 
along with three DC-4s, leaving two 
DC-4s to be sold. Market for the latter 
aircraft is still “pretty good,” Charles 
Froescli, vice president-engineering, 
told Aviation Week. Sales began last 
November, and by this November 
Froesch expects the inventory to be 
sold out. 


Froesch expects to sell them all by next 
spring when delivery of the airline's 
DC-7Bs is completed. The 749s will 
be priced at about SI million. 

As to Eastern's twin-engined Martin 
404s, Froesch says the airune 


a for si 


ne, four 


transports, when and if available, were 
provided by William C. Wold Asso- 
ciates, New York aircraft broker (see 
box right). 

Buyers for a Stratocruiser or 049 
Constellation are notably scarce. A soft 
spot in the present market is the non- 
pressurizcd DC-4, its obsolescence in- 
creased by large-scale deliveries of late- 
model transports. 

Examples: 

• Slick Airways has had seven DC-4s on 
the block for several months without 
being able to move them. Prices average 
in the 5400,000 range. Slick plans to 
intensify its sales efforts, perhaps nego- 


cntlv 


Used Transport Prices: Going Down 


Associates, New York aircraft broker. 

Year Ago 

DC-3 $175,000 

DC-4 550-575,000 

DC-6 1.5 million 

L 049 1 million 

L 749 1.25 million 

B-377 1 -million 

CV 240 500.000 

CV 340 650.000 

M 202 350,000 

M 404 500,000 

C-46 150,000 


250-300.000 

400.000 

125.000 
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or five years at least. Eastern sees noth- 
ing yet to replace the 404s. 

Eastern also is considering retirement 
of its 1049 Super Constellations, but 
hasn’t decided exactly when. 

Later disposal of piston planes will 
depend on the success of the jets and 
turboprops, in Froesch’s view. 

• American is releasing 10 Convair 240s 
pitching its sales efforts to the corporate 
market. None has yet been sold, an 
American spokesman said, although 
general interest has been shown and 
there are several prospects. 

American expects no difficulty in dis- 
posing of the ten airplanes during the 

Price of the 240s is $375,000 each 
with newly overhauled engines, which 
American says is equivalent to “a bit 
less than $350,000” in an as-is condi- 
tion. When compared with the price 
of the 340 and other aircraft in this 
class, the 240 price is reasonable com- 
pared with the market, American says. 

American also plans to sell two DC-4 
airfreighters within the year as three 
new DC-6As arc delivered. American 
may have a few DC-6s for sale as older 
aircraft of this type are replaced with 
specially-configured Roval Coachman 
DC-7s. 

Unsold Aircraft? 

As of now, it is impossible to predict 
that all piston airplanes which may be 
available within the next two to three 
years will be sold, according to Ameri- 
can. The market, the carrier feels, will 
have to firm-up considerably to warrant 
the conclusion that all of the planes can 
be sold. 

Armstrong told CAB that “while the 
equipment shortage probably is not yet 
completely over, certainly current pro- 
duction and the future production of 
turbine-engine aircraft capable of carry- 
ing more passengers at higher speeds 
will change conditions from a seller’s 
market to a buyer's market, with the 
concomitant reduction in seller’s prices.” 

What will be the demand for used 
transports in the near future? 

Potential customers for the trunk- 
line castoffs will fall into four major 
categories, as they have in the past: 

• Foreign carriers. 

• Domestic feeder airlines. 

• Irregular and cargo carriers. 

• Corporate users. 

Foreign Sales 

Sales to foreign carriers— not the big, 
modem competitive airlines but those 
in relatively undeveloped areas-offer 
possibly the best hope for disposal of 
older American transports. The DC-4 
market is a good example. 

According to Wold, about half of 
used DC-4 sales were to foreign buyers 
until five years ago, and the trend has 
been increasingly toward that market 


since. More than 75% of DC-4s now go 
to foreign carriers. Wold estimates. 

To keep selling to the foreign mar- 
ket, American carriers may have to relax 
their cash financing terms, which they 
will be reluctant to do. 

Froesch said Eastern would rather 
cut the price of a plane than sell it 
on time, particularly to a foreign carrier 
unless payment were guaranteed by a 
New York bank. 

For a U.S. customer. Eastern might 
help find financing but wouldn’t handle 
it direct. 

Feeder Market 

Market for used trunkline equipment 
among the domestic feeder airlines ap- 
pears to have a limited future. Many 
local sendee lines are considering a 
move directly from the DC-3 to new 
turboprop aircraft: several of the lines 
already have ordered Fairchild F-27 

Friendships. 

New legislation now being cleared 
in Congress is expected to make it easier 
for feeders to finance the new equip- 
ment (AW July 1, p. 43). 

In Aviation Week discussion of 
equipment with local airlines, little in- 
terest was expressed in used aircraft. 
Prices will have to be extremely attrac- 
tive to stir interest. Examples: 

• Central Airlines has 13 DC-3s, no 
plans to buy or sell any now, although 
more DC-3s may be added in the fu- 
ture. When the switch to new equip- 
ment is made. President Keith Kahlc 
savs Central will go to a turboprop, 
probably the F-27. Convairs and Mar- 

Kahlc laid stress on the guaranteed 
loan bill as an aid in financing new 
equipment. 

Kahlc said it isn't hard to finance 
DC-3s. but very hard to get money for 
new, expensive equipment because of 
the poor earnings records of local sen- 
ice airlines. Central’s plans hinge defi- 
nitely on some form of help from Con- 
gress. Kahle said. . 

• Bonanza Airlines has 10 DC-3s, ex- 
pects to buv another this year, has or- 
dered three F-27s for 1958 delivery. The 
carrier finds it easier to finance DC-3s 
than F-27s. 

• Pacific Southwest, an intrastate car- 
rier, has just bought a DC-4, plans no 
more buying now. President Ken 
Friedkin believes the answer to the 
question of new turbine equipment ver- 
sus used piston types depends on the 
economics of a carrier’s routes and traf- 
fic as related to a particular airplane 
rather than on the price difference. Fi- 
nancing, he points out, is not affected 
SO much by the airplane’s newness or 
age as by the relationship of cost and 
prospective profit. 

• Piedmont Airlines has ordered 12 
Friendships, optioned 12 more. Fi- 
nancing has not been completed, and 


some of the current legislation is 
“vitally important" to Piedmont’s fi- 
nancing program, according to C. G. 
Brown, assistant vice president traffic. 

Piedmont seriouslv considered buv- 
ing Convair 240s, 340s. new 440s, dr 
Martins, Brown said. But from operat- 
ing experience of other carriers. Pied- 
mont decided these types could not be 
operated over its routes without sub- 
sidy. The F-27 with 36 seats. Brown 
said, is expected to break even over 
Piedmont's routes with a load factor ot 
about 60% and get the airline off sub- 
sidy. 

Brown emphasized that what might 
be true for Piedmont might not neces- 
sarily be true for another local service 
earner with a different route structure. 
Piedmont's area is characterized by 
mountainous terrain, relatively little 
competition from ground transporta- 
tion, low-density traffic. Friendship's 
short-field abilities, ground handling 
flexibility because of its high wing 
made it suitable for this pattern. 

Load Factor 

load factor for its DC-3s. 

• Mohawk Airlines operates 1 1 DC-3s 
and 11 Convair 240s. The airline paid 
about $400,000 each complete for the 
240s. according to President Robert 
E. Peach, Mohawk operated the Con- 
vairs with 46 seats at a breakeven factor 
of about 50%, Peach said. They arc 
used on the 60% of Mohawk’s route 
pattern that Peach says is of a high- 
densitv nature and competitive with 
trunk carriers. Other segments arc oper- 
ated with DC-3s, which gives the air- 
line a split fleet requirement that 
Peach calls unique among local service 

In choosing the 240, Peach said, he 
was not concerned with new versus 
used equipment but only with Mo- 
hawk’s specific needs. In 1955, the 
F-27 was several years away and deliv- 
ery of the Convair 440 was about 18 
months awav. Range advantages of the 
340 and 440 were of no use to Mo- 
hawk anyway with its 180 mi. average 
segment. 

Replacement Plans 

Mohawk plans no fleet replacements 
for the next several years, Peach said. 
In the early 1960s. DC-3s will be re- 
placed, perhaps with the F-27. 

Mohawk's president sees little value 
in the guaranteed loan bill, says local 
sendee lines' financing depends on the 
ability to show decent earnings in the 
next couple of years. Key to this. Peach 
said, is a change in CAB mail pay policy 
that would allow "fair return.” 

• Trans Texas Airways has made no 
decision on what transport will replace 
its DC-3s. Carrier operates 20 of these 
aircraft, plans to buy thiee more if 
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Jetstar to Fly This Week 


Lockheed Aircraft Corp.'s prototype of its Jetstar utility' transport rolled out last week at company's Burbank plant. The 10-passengcr. 
500 inph. twin-jet transport's development time was only 30 weeks, Lockheed reports. First flight of the plane is scheduled this week. 


new routes are awarded in a pending 
CAB case. 

• Ozark Air Lines plans definitely to 
buv new turbine equipment when re- 
equipment time comes. 

• West Coast Airlines. Southwest Air- 
ways, Mackey Airlines, and Frontier 
Airlines have ordered a total of 15 

As far as the all-cargo lines are con- 
cerned, trend is toward new equipment. 
Flying Tiger has leased two 1049H 
passengcr-cargo Super Constellations 
and has bought 10 new 1049Hs. 
Slick is buying eight new DC-6As. The 
C-46 is still providing feeder service for 
both carriers. Seaboard and Western 
has bought five 1049Hs. 

Flying Tiger reportedly is interested 
in a cargo version of the DC-7, which 
would be purchased new. 

Where cargo lines in the past have 
found DC-6A5 rarely available and then 
at prices higher than new-plane price, 
deliveries are now catching up and it is 
to their advantage to buy new equip- 
ment unless prices go down. Second- 
hand aircraft such as the passenger 
DC-7, even at reduced prices, wouldn’t 
offer the operating economy to a cargo 
line of the DC-6A. 

Financing Trend 

Flying Tiger Line reports, however, 
that it is at least as easy to finance 
used equipment as new equipment if a 
bank thinks the price is reasonable. 

Irregular carriers now operating the 
DC-4 appear to be logical customers for 
such aircraft as Eastern’s surplus 749s, 
but’ not at the inflated prices of the 
past. Usefulness of the DC-4 to the 
contract carrier has been lessened not 
only by its general obsolescence but by 
government requirement that pressur- 


ized equipment be used for all overseas 
contract passenger flights. 

Financing will be difficult for many 
of these carriers unless the price of 
later-model transports comes down. 
Corporate Market 

Final major market possibility, the 
corporations, can be expected to absorb 
a part of the twin-engined used trans- 
port supply, but how much is proble- 
matical. Price is going to be the big 

Wold thinks sales and charters to in- 
dustry will take care of the Convair 
market within the next two years, pro- 
viding the price comes down to the 
neighborhood of $175,000, so that with 
conversion to executive configuration 
the cost will be around $325,000. 

A broker in the Texas area foresees a 
corporate market for about 25 Convair- 
type transports in the next 18 months. 
A Southern California broker secs little 
chance in his area for corporate sales of 
this type of plane. lie said the greatest 
demand is for new aircraft designed for 
executive use, such as the light-twin. 
Another West Coast broker reports 
the same situation. 

Corporations have ordered a total 
of 14 F-27s, illustrating another area of 
competition for used transports. 

The matter of used trunkline aircraft 
sales received considerable attention 
during recent CAB hearings in the Sus- 
pended Passenger Fare Increase Case, 
during which seven trunk carriers asked 
for a 6% emergency fare increase. 

One aspect of the case concerned a 
new aircraft depreciation policy recom- 
mended by the Bureau of Air Opera- 
tions, which would set up a seven-year 
service life and a 25% residual value 
for equipment in calculating profits. 


Carriers have been using a 10 or 1 5% 
icsidual value, and a Bureau witness. 
Harrv H. Schneider, chief rates division, 
testified in part: 

“. . . The depreciation allowance 
which the trunkline carriers have been 
charging for post-war piston engine 
equipment in the past several years 
has borne little, if any, direct relation- 
ship to the actual depreciation ex- 
pense. ... At the present time, to the 
best of my knowledge, there is no 
indication that the market for modern 
piston engine aircraft will change sig- 
nificantly. . . .” 

Airline Practice 

As a basis for this, Schneider referred 
to “the industry’s own optimism regard- 
ing the value of used aircraft in the next 
several years” as expressed in the capi- 
tal gains proceeding. 

In this proceeding, a consultant rep- 
resenting the carriers involved stated 
that "prices to be received for equip- 
ment retired arc estimated at 80% of 
the current market values. . . .” 
Schneider also testified that he had 
no knowledge from the forecasts and 
records of the airlines as to firm plans 
to retire any large numbers of aircraft 
in the next two years. 

Airlines, protesting the recommended 
boost in residual value percentage, 
ainted a gloomier picture at the fare 
earing. Besides Armstrong s statement 
and others, a Braniff brief spoke of in- 
creasing obsolescence rates of piston air- 
craft and asked a question which many 
people would like to see answered. 

"What will supply and demand be 
and how long will the tight used air- 
craft market brought on by post-World 
War II demand and the Korean crisis 
exist?” 
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Soviet Tu-104 Transports to Visit U. S. 


Washington— In another move to 
impress the western world with its 
prowess in the air transport field, the 
Soviet Union next month will fly its 
United Nations delegation to the U.S. 
in two Tupolev Tu-104 twin-jet trans- 

Last week. State Department handed 
to the Charge d’Aifaires of the Soviet 
Union a note approving a Russian re- 
quest to land the swept-wing, turbojet 
transports on U.S. soil. 

The aircraft will be the fifth foreign- 
made, turbine-powered transport to 
visit the U.S. since the first Capital 
Airlines Vickers Viscount turboprop 
landed at Idlewild on June 24, 1955. 
Port Authority Stand 

Whether the Port of New York 
Authority will lift its ban on jet trans- 
ports to permit the use of International 
Airport by the Soviet transports was 
still uncertain late last week. The Port 
Authority' pointed out when queried 
by Aviation Week that its long-stand- 
ing prohibition against the landing of 
jets at New York and New Jersey air- 
ports under its jurisdiction was still in 
effect and would apply to the Russian 
planes. 

A Port Authority commission reso- 
lution of July, 1951, declared that no 
jet planes may land at Port Authority 
airports without permission. Various 
jet aircraft of American make, includ- 
ing the Boeing 707, have been refused 
permission to use International Airport. 

Only the French twin-jet Caravelle 
transport, whose noise characteristics 
were tested and said to be no greater 
than that of a large piston engine air- 
craft, has been given permission to use 
a Port Authority airport. When asked 
if the noise level of the Tu-104 were 
known, a Port Authority spokesman 
answered. "No." 

Russia apparently is leaning heavily 
on the Tu-104 as a propaganda and 
prestige vehicle. Three of the jet trans- 
ports were recently assigned to operate 
from Prague to Cairo, Beirut and 
Damascus over the routes of Czecho- 
slovakia's state airline. CSA, on a regu- 
lar weekly basis to accommodate the 
increasing flow of Russian and Czech 
military technicians, industrial experts 
and traveling salesmen moving into 
Egypt and Syria. 

Earlier, Tu-104& have been used to 
fly the Bolshoi Theater Ballet to Lon- 
don and the Russian Olympic team to 
Rangoon en route to Australia. During 
the Khrushchev-Bulganin visit to Lon- 
don last year, three of the aircraft were 
operated into England to perform 
courier Service as well as to transport 
the two Communist leaders to and from 


Moscow. The aircraft was one of the 
main attractions at the recent Paris air 
show (AW June 10, p. 26). 

The prototype Tu-104 was first 
flown in 1955,' and the Russians have 
since boasted of their jet transport lead 
over the U.S. and other countries. 
Larger turboprop and turbojet trans- 
ports also har e been announced bv the 
Soviets (AW July 22, p. 26). 

The Tu-104 is not an aircraft suit- 
able for a long-range transatlantic hop 
because of its limited range (2,000 
miles). This restriction cut the Olym- 
pic team's jet trip to Australia short at 
Rangoon and may require Russia’s 
United Nations delegation to cross the 
Atlantic in easy stages. 

However, it is possible that range will 
be increased for the U.S. trip by in- 
creasing the fuel capacity of the air- 
craft. Under the arrangement with the 
State Department, the two aircraft will 
stop en route at Gander. Newfoundland. 
U. S. Navigators 

In its request to make the flights, the 
Soviet government asked that American 
flight personnel board the aircraft at 
Cander to navigate the two planes over 
U. S. territory. 

Civil Aeronautics Administration has 
arranged to have air traffic control ex- 
perts available for the job of handling 
communications and navigation aboard 
the Russian planes from Gander into 
the U.S. The. U.S. technicians will 
not handle the controls of the aircraft 
but will act as advisors in bringing the 
aircraft into U.S. airways and to the 
airport selected to accommodate the 

The Russians asked for permission to 
land at Idlewild or "some other air field 
in the New York area.” If the Port 
Authority refuses to grant permission to 
the Russians to use Idlewild, the planes 
may be diverted to Mitchell AFB or 
Floyd Bennet Field. 

By late last week,, the Port Authority 
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had received no request from the State 
Department to make an exception to 
their six year old ruling. Meanwhile, the 
Civil Aeronautics Administration had 
no comment to make on the issue after 
being closeted with the Air Force and 
State Department in a day-long session 
held to discuss the problems posed by 
the Russian visit. 

State Department Stand 

The State Department explained its 
reasons for granting permission to the 
Russians for the flight as follows: 

"In the past, U. S. official delegations, 
including that of the 1947 foreign min- 
isters conference, have been permitted 
to fly to Moscow in U. S. aircraft, and 
since the war. the Soviet government has 
consistently approved flights carrying the 
U. S. ambassador to and from Moscow.” 

The State Department said the Soviet 
delegation to the U. S. is large enough 
to justify the use of two planes. Accord- 
ing to the schedule, one Tu-104 will 
land in the U. S. sometime between 
Sept. 3 and 7; the second flight will be 
scheduled to arrive about Sept. 1 3. 

Foreign-made turbine-powered trans- 
port aircraft which have operated into 
U. S. airports are the Vickers Viscount. 
Bristol Britannia, Caravelle and the de 
Havilland Comet IIA. 

Midatlantic Route 
Awarded PanAin 

Washington— First midatlantic U. S. 
route for an American carrier was 
granted Pan American World Airways 
on a temporary basis by the Civil Aero- 
nautics Board last week with the ap- 
proval of President Eisenhower. 

The Board also certified Madrid as 
a stop on the airline’s New York-South 
Africa route but turned down the air- 
line's bid to compete with Trans World 
Airlines in serving Madrid on its North 
Atlantic route. 

The new midatlantic route will link 
Miami, San Juan, Madrid and Rome. 
The authorizations granted Pan Amer- 
ican are effective until July 4, 1959, at 
which time the Board will survey the 
results of the operation. 

The Board said in its decision that 
it found no need for additional service 
to the Spanish capital on the North 
Atlantic route and added that the 
granting of Pan American’s request to 
operate New York-Madrid direct would 
interfere with the competitive balance 
between the two U. S. airlines. The 
Board termed Madrid traffic substanti- 
ally below that of other major European 
cities where the two compete. 

The Board pointed out that until its 
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decision Pan American's only participa- 
tion in the Puerto Rico-Europc market 
was confined to the circuitous routing 
via New York. The new direct service 
from Puerto Rico to Madrid will permit 
the airline to compete directly with 
Iberia, the Spanish airline, and Avianca. 
the Colombian carrier, both of which 
operate over the midatlantic route. 

Under the new authorization. Pan 
American will be permitted to serve 
Madrid from New York only on flights 
traveling the entire distance on its route 
between New York and South Africa. 
The Board reasoned that the route is 


By Katherine Johnson 

Washington— The House Antitrust 
Subcommittee has urged the Justice 
Department to make an investigation 
of the Air Transport Assn, for possible 
antitrust violations. The recommenda- 
tion was disclosed in the group's report 
made public today and based on exten- 
sive hearings held .last year. 

The subcommittee unanimously 
agreed that aspects of ATA’s activities 
raise questions of possible antitrust law 
violations. However, the three-member 
Republican minority protested that the 
views expressed by the Democratic 
majority headed by Rep. Emanuel 
Celler "(D.-N.Y.) were intemperate and 
“designed to depict ATA as an evil 

Republican Viewpoint 

The Republicans, Rep. Kenneth B. 
Keating (N.Y.), William McCulloch 
(Ohio), and William Miller (N.Y.), de- 

“A number of ATA’s practices raise 
antitrust questions which arc proper 
subjects for examination. . . . The activ- 
ities of the Air Traffic Conference in 
relation to agents, the operations of 
the joint airlines-militarv ticket offices 
and some of ATA's post-war activities 
in attempting to counter the operations 
and propaganda of potential new en- 

a m pics. ... If any of ATA's practices 
need to be restricted or eliminated, 
we are sure the Department of Justice 
will take the necessary action to do so." 

After noting that “many of its func- 
tions result in valuable contributions to 
the industry and to the public,” the 
Democrats said: 

• ATA has been “used as an instrument 
to organize legislative campaigns for the 
industry which were designed to exert 
pressures upon the Civil Aeronautics 
Board in pending proceedings. ATA’s 
activities in this respect were directed 
toward denial of operating authority to 


one of the longest in international air 
transportation and, therefore, requires 
the Madrid stop to help make the 
route more self-sustaining economically. 

During the hearings on the case, 
TWA argued that if a European stop 
is required, Barcelona, which is pres- 
ently served by Pan American on its 
route to Rome, should be added rather 
than permit the carrier to enter the 
Madrid market. 

The Board said, however, a Barce- 
lona stop would be more circuitous and 
would not hold the stopover advantages 
of Madrid. 


companies whose applications were then 
under consideration by the Board and 
appear to be an element in a combina- 
tion to exclude competition that may 
be unlawful under antitrust laws.” 

• Although questioning ATA’s "close 
working relationship" with CAB, the 
subcommittee added that “it is clear 
that regulation of commercial aviation 
has not been dictated by the certificated 
industry. Despite intensive campaigns 
to influence the Board's judgment and 
to present the entry of new competition, 
in all major cases the Board ultimately 
has ruled against ATA and the estab- 
lished industry." 

• Because of conflicting testimony, the 

subcommittee said that "no conclusion” 
could be reached as to whether Stuart 
Tipton, then general counsel and now 
ATA president, persuaded CAB mem- 
ber Harniar Denny to change his posi- 
tion and vote to dismiss a fare investiga- 
tion in April. 1953 (AW April 2. 1956. 
p. 93). It added that "conversations of 
this nature should not occur." The 
Republican minority complained that 
"in view of the inconclusivcness of the 
findings . . there is no need to labor 

“an unwarranted attempt to discredit a 
member of CAB.” 

• Antitrust exemption of ATA's articles 
of association should be withdrawn. 
Republican Protest 

The Republican minority argued that 
this exemption "in no wav' shields ATA 
or its member carriers from the antitrust 
laws” and that its withdrawal would 
accomplish nothing that cannot now be 
accomplished through antitrust enforce- 
ment. Similar exemptions have been 
granted by CAB to Conference of Local 
Airlines, Alaska Air Transport Assn., 
Caribbean Air Transport Assn., etc. 

Legislation to change the policy of 
the 1938 CAA Act from "competition 

tion to the maximum extent practic- 
able” was unanimously supported by the 


subcommittee. Any sweeping change in 
civil aviation law was ruled out: "In 
view of the prodigious growth that has 
been experienced . . . accompanied by 
comparable technological improvements 
with resultant values to the national de- 
fense ... a major revision of the regula- 
tory legislation is unwarranted and 
would be unwise.” 

More Competition 

Other points made by the subcom- 
mittee were: 

• CAB should actively encourage small 
carriers and "new and additional com- 
petition on the Big Four's routes . . . 
should continue to be a major objec- 
tive. . . 

• CAB was urged to take "expeditious 
action” to determine the "comparabil- 
ity” of airmail and air freight rates. "In- 
asmuch as the priority accorded air mail 
appears to exist in theory only, continua- 
tion of the disparity is difficult to jus- 
tify." CAB also was called on “to take 
effective action to prevent air carriers 
from charging first class fares for flights 
in coach equipment . 

• "Uncontrolled industry price fixing" 
under International Air Transport Assn, 
should be ended. Legislation should be 
enacted giving CAB the same power 
over “fares, rates, rules and practices" 
of international air carriers that it now 
has over domestic carriers. CAB, the 
subcommittee said, should also be given 
greater authority' over foreign air carriers 
operating into the U. S. 

• Subcommittee majority called for "a 
general investigation into all of Pan 
American World Airways’ activities." 
But Republican members said that, in 
view of CAB investigations of the air- 
line now already under way, this pro- 
posal is "without merit.” 

TWA Will Expand 
Kansas City Base 

announced last week it will augment 
its S25 million overhaul base expansion 
program with a SI 2 million jet engine 
overhaul building at Midcontinent In- 

Gcorgc Clay, vice president of ad- 
ministrative s’ervices tor TWA. said 
the building had been authorized by 
the board of directors and that con- 
struction will begin immediately. The 
new facility will be ready by the fall of 
1958. Burns and McDonnell Engineer- 
ing Co. of Kansas City is working on 
the building plans, and the construc- 
tion firm of Sverdrup and Parcel is 
working on the plans ror the test cells. 

The building will be the same size 
as the piston-engine overhaul building 
also located here, 350 by 390 ft. Be- 
tween 450 and 500 people will be em- 
ployed in the new facility. 


Celler Committee Recommends 
Antitrust Investigation of ATA 
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Breaking trail by air for Alaska “train” 


Flying above the far north’s trackless snow, Hawley Evans 
led this overland “train” carrying radar defense equip- 
ment to the shores of the Arctic Ocean. Giving directions 
by radio, he scouted safe passage over mountains, across 
steep gorges, between icy lakes in temperatures down to 
68 degrees below zero. 

“In that kind of weather.” says Mr. Evans, “you really 
want to be sure of your plane. I play it safe as I can, with 
Chevron Aviation Gasoline. I've found that Chevron gives 
me more power on take-offs than any other that I’ve tried, 


and comes through with all the extra power I call for 
when I’m in flight. Even in bitter cold it keeps my engine 

“Another thing that helps make my flying safer, I’m sure, 
is RPM Aviation Oil. When we overhaul customers’ en- 
gines in our shops at Fairbanks, we can tell the ones that 
have been on ‘RPM’ — they’re always in good shape. It 
gives us many extra flying hours: keeps rings and valves 
free for the life of the engine. Even when it’s pre-heated 
to the boiling point, it never breaks down.” 



TIP OF THE MONTH 

Mr. Evans suggests that 

be painted a bright color 
on top. Silvery surfaces often 
become invisible . 
against the brilliant 
white background. 
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Traffic Rules Cited as Helicopter Barrier 


By L. L. Doty 

Washington— Helicopter Council of 
the Aircraft Industries Assn, says pres- 
ent air traffic control procedures arc re- 
tarding the development of commercial 
and air carrier helicopter operations. 

In a paper submitted to the Aviation 
Facilities Planning Group, the AIA 
called for new Civil Air Regulations for 
helicopter flights that would be com- 
pletely divorced from traffic rules gov- 
erning fixed-wing operations. The coun- 
cil warned that an estimated 29 million 
helicopter operations exclusive of mili- 
tary flights can be expected by 1965 and 
added: 

“Todav’s system is incapable of ab- 
sorbing future rotary-wing demand.” 
Helicopter Needs 

Here are the specific requirements 
based on the present statc-of-art for 
helicopter operations urged by the AIA: 

• Special Civil Air Regulations written 
to meet the unique performance char- 
acteristics of the helicopter and to fit 
future demands. 

• Low-altitude airspace and airways for 
the exclusive use of helicopters. 

• Self-contained navigation system based 
upon hyperbolic engineering concepts. 

• IFR facilities that will sustain safe 
heliport operations under varying flight 
conditions without any loss in accep- 

The report pointed out that the ex- 
isting CAR prescribing air traffic pro- 
cedures are based on fixed-wing require- 
ments and are not adaptable to heli- 
copter operations. It added: 

“Since the flight characteristics of 
rotary-wing aircraft are at sharp variance 
with those of the conventional airplane, 
and since the airport and heliport have 
little in common ... the helicopter 
has been operated under a series of 
prejudicial restraints, unable to take 
advantage of its inherent, superior flight 
characteristics.” 

The report charged that data and 
specifications for precision, all-weather 
navigational aids cannot be acquired 
under the present CAR. It accused 
“federal authority” of procrastination 
and said the prevailing "exemption 
type” CAR causes confusion and hesita- 
tion among municipal and state officials 
in approving heliports for helicopters 
operated by large business and industry. 

In connection with air carrier opera- 
tions, the report said the council was 
unable to assess accurately the expected 
degree of downward trend in helicopter 
operating costs because of present flight 
regulations. It added that helicopters are 
being forced to follow costly circuitous 
routes in accordance with visual flight 


rules applicable to fixed-wing aircraft, 
making it impossible to arrive at real- 
istic operating costs that can be ex- 
pected under a more efficient air traffic 

The council claimed that the econ- 
omics of helicopter operations have 
been subjected to “widespread misinter- 
pretation” and added: "It is a fallacy 
to conclude that future reductions will 
reflect but minor downward trends.” 
Own Airspace 

The report concluded that heli- 
copters must operate in their own air- 
space from which fixed-wing aircraft 
arc excluded. It said virtually all heli- 
copter operations will be conducted be- 
tween altitudes of 500 ft. and 2,000 ft., 
the optimum altitude for helicopters 
without compromising safety. It empha- 
sized that safety and economic factors 
will preclude standard aircraft from in- 
vading this airspace. 

The lower altitude operation, how- 
ever, will present the use of vertical 
separation of aircraft in opposite-direc- 
tion flight, the report said. Altitude 
layers, it added, cannot be used and 
control will be conducted on parallel 
flight tracks. The report emphasized 
that such a procedure should “no longer 
be resisted" and that the "mixture of 
fixed-whig aircraft and rotary-wing air- 
craft must be avoided at all costs in cn 
route operations and especially within 
terminal areas.” 

The report termed precise terminal 
navigation a “mandators' requirement." 
In terminal area operations, the council 
called for a 500 ft. lateral separation on 
each side of a flight track svhen operat- 
ing in multiple flight paths. In addi- 
tion, the council wants a 500 ft. buffer 


zone coupled with a 250 ft. separation 
from the nearest obstruction. This 
svould place distance betsveen flight 
paths at 500 ft. 

Because approach angles svill range 
betsveen six and -15 degrees, the council 
said "terminal approach aids must be 
developed svith capabilities equal to pro- 
viding accurate position data through- 
out the entire range of possible angles 
as ss-ell as in all permissible directions." 
It added: 

“For this reason, the existing ap- 
proach system of fixed-ss-ing operations 
cannot be legitimately considered for 
modification. No realistic' regulation 
can prescribe (for helicopters) the long, 
inflexible procedure established for 
fixed-wing aircraft." 

' The council admitted that initially 
air traffic control of high-density heli- 
copter operations may resemble existing 
air traffic control procedures but warned 
that this system is deficient in terms 
of time consumed for clearance, assign- 
ment of altitude and maintenance of 
VFR acceptance rates under IFR con- 

In this connection, the report called 
for an electronic monitoring device, 
probably similar to the Doppler on the 
Bendix Dccca systems. It suggested 
that, meanwhile, radar is probably the 
best device to provide a lowering of the 
airport acceptance rate of helicopters. 

The council admitted to technical 
difficulties resulting from the use of 
VHF equipment in low altitudes be- 
cause of the problem m maintaining 
the necessary linc-of-sight. And it noted 
that atmospheric disturbances and pre- 
cipitation clutter reduced the value of 
low frequency in using an electronic 
monitoring device. For communica- 
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MAKES ANY PLANE 

A TANKER 


Aeroproducts Ram Air Drive powers new 


“ Buddy Store " — first successjul tanker kit 



Driven by an Aeroproducts full-feathering four-bladed 
turbine, this self-contained power unit provides all the 

from inside the cockpit, the entire "Buddy Store" unit can 
to the tanker plane. 



I T converts a fighter or attack bomber into a high- 
speed aerial tanker in a moment’s notice. Quickly 
secured to rocket or bomb racks, the new lightweight 
“Buddy Store” makes any plane a tanker— without 
reducing its combat capabilities. 

This first successful ram-air-powered tanker kit is 
lighter in weight, more streamlined in shape and 
requires no plumbing or power take-off from the 
tanker plane. The “Buddy Store” is completely self- 
contained and self-powered. A single cockpit control 
actuates the unfeathering solenoid. From here on an 
integral Aeroproducts Ram Air Drive Turbine sup- 
plies all the power required. 

Already selected for the Douglas AD Skyraider and 
Douglas A4D Skyhawk, the “Buddy Store” further 
extends the combat range of the new Air Navy’s 
carrier aircraft. 



■ ALLISON DIVISION OF 

GENERAL MOTORS • Dayton. Ohio 
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tions by VHP, the council suggested 
the use of ground relay stations but em- 
phasized that "efforts to overcome these 
problems must be continuously expe- 
dited pending further progress in the 
field of electronics.” 

The council said the potential of the 
helicopter will be substantially assured 
if a self-contained airborne navigational 
system capable of precision performance 
without reference to ground stations 
were to be perfected. It added that the 
most efficient navigational system for 
cn route helicopter operations should 
be based on the “concept of area flex- 
ibility” to permit circuitous and 
multiple routings in congested areas. 
Sales Pattern 

Tire council predicted that the mili- 
tary services will no longer dominate as 
the leading purchaser of helicopters by 
1965. In 1956, the Department of De- 
fense accounted for 80% of helicopter 
sales, but the council expects it to ac- 
count for only 40% in 1965. 

The report said annual helicopter 
sales during the period 1957-1965 will 
average about 1,200 units per year as 
compared with approximately 550 units 
per year during the 1946-1956 period. 
It added that 70% of unit sales during 
the next nine years will occur 1961-65. 

Largest users of non-military heli- 
copters by 1965 are expected to be large 
business corporations, according to the 
council. By that date, 2,800 corporation 
helicopters, generating a minimum of 8.7 
million trips annually, are expected to 
be in operation. Corporation helicopters 
will carry between two and 10 passen- 
gers at speeds of 80-115 mph. They will 
be powered by multiple turbine engines. 

Commercial use of helicopters in such 
activities as aerial photography, crop 
spraying, surveys, forest patrol, evacua- 
tion’ etc. is expected to create a market 
that will result in 2,500 helicopters in 
this field by 1965. The commercial fleet 
will generate a minimum of 1 .8 million 
trips annually, according to the forecast. 

Commercial helicopters will be oper- 
ated at speeds of 65-90 mph. with pay- 
loads ranging from 1,500 to 5,500 lb. 
The council also expects single recipro- 
cating engines will still power heli- 
copters in this category. 

Purchase of helicopters by the airlines 
is expected to account for only 8% of 
the market in 1965. By 1961, transport 
helicopters will be powered by multi- 
turbine engines and will travel at speeds 
up to 160 mph. with 25-50 passengers. 

A total of 800 transport helicopters 
will be operating by 1965 compared to 
50 in 1956, the report said. The council 
added that “assuming expedited prog- 
ress in the development of self-con- 
tained air navigation aids, the estimated 
S00 air carrier transport helicopters will, 
by 1965, generate approximately 4.S 
million trips annually." 
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BEA Traffic Rises 
But Profit Slumps 

London— British European Airways 
reports a drop of 64% in net profit 
last year despite a 14% upswing in 
total traffic. 

BEA attributes reduction in net profit 
in part to higher costs. The airline also 
had "lowest level” of traffic revenue 

Profit before charging interest on 
capital was $2,545,295 in 1956-57. 
against $5,364,594 for 1955-56, a drop 
of 50.9%. Capital expenditure during 
the vear increased to $27,215,200 from 
$6,274,800 the previous year. 

Total traffic increased to 89,685,425 
ton-miles, but the company had antici- 
pated an even bigger jump— 20%— in 

1956-57. 

BEA says two factors explain why 
traffic fell short of expectations: the 
credit squeeze and trouble In the Mid- 
dle East. 

BEA’s gross revenue was S67.055.767, 
compared with $60,478,585 the previ- 


Moscow— Soviet press, faced with the 
new problem of reporting Aeroflot 
crashes on foreign soil, apparently has 
adopted a policy of minimum publicity. 

The crash of an 11-14 transport into 
Copenhagen harbor on Aug. 15 which 
killed all 25 persons aboard rated identi- 
cal 12-linc items in Moscow's principal 
dailies. "Pravda” and "Izvestia." Both 
items were printed in small type and 
buried at the bottom of the last column 
of the last page. 

The newspapers' account was cap- 
tioned "Air Crash.” 


ous year and $11,551,490 in 1947-4S, 
the company's first full year of opera- 
tion. 

Other statistics: revenue load factor 
64.5%, up 2.1%: revenue passenger- 
miles 808,872,028, up 14.1%; availa- 
ble seat-miles 1.1 50,792,579, up 12.7%: 
passenger load factor 70.5%, up 1.5%. 

New Bar Floodlights 
Slated for Idlewild 

Washington— Civil Aeronautics Ad- 
ministration will beam installation of 
new fluorescent bar floodlights on the 
instrument runway at Washington Na- 
tional Airport on Nov. 1 and start eval- 
uation tests shortly thereafter. The 
lighting fixtures and lamps are being 
provided under a S43.602 contract with 
Sylvania Electric Products Inc. 

Tire new floodlights will be located 
on the south end of the instrument run- 
way starting 200 ft. from the threshold 
and extending 1.300 ft. north. They 
will be installed on both sides of the 


It read as follows: 

“On the morning of August 15, a 
USSR Aeroflot 11-14 crashed while pre- 
paring to land at Copenhagen's Kastrup 
Airport. The crew and 18 passengers, 
including one Dane, two Britons, one 
American, three East Germans and 1 1 
Soviet citizens, were killed in the catas- 
trophe. Cause of the crash is being in- 
vestigated.” 

Aeroflot’s domestic crashes still arc 
not mentioned in the Soviet press un- 
less the accident involves foreigners or is 
known to foreign reporters 
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NOW! THRU ONE-CARRIER SERVICE FROM ALL THE WEST! 



WESTERN AIRLINES 


MEXICO CITY 



Now you can enjoy the incomparable luxury of Western’s 
world-famed “Champagne Flights” all the way to Mexico 
City ! Reserved seats, gourmet dining, vintage champagne 
and orchids for the ladies— at no extra fare— will make 
your flight to this friendly and fascinating country seem 
all too short. No longer do you have to change airlines. 
Now you can enjoy America’s smartest air service all the 
way to Mexico City on Western Airlines! 


SHORTLINES 


► American Airlines will begin new 
luxurv service in Douglas DC-7s be- 
tween New York and Chicago on Sept. 
8. The new flights, two round trips 
daily, will be scheduled to lease both 
New York and Chicago at 4 p.m. and 
5 pan. with a S3 surcharge for the 
flight. On Sept. 3. American will be- 
gin Douglas DC-6 commuter flights be- 
tween New York and Boston with three 
non-stop flights daily in each direction. 
On Sept. 15. the schedule will be ex- 
tended to include Washington. The 
DC-6 flights will replace or supple- 
ment Convairs on the routes. 

► Allegheny Airlines will resume sched- 
uled operations to Jamestown. N. Y. 
on Wednesday. The Jamestown Airport 
has been closed since May for repairs. 

► Pan American World Airways has 
opened a telephone tic-line between 
Miami and Havana to speed continuing 
reservations confirmation. Using the 
former radio method from Havana, the 
airline had to radio reservations control 
in Miami where continuing reservations 
were made and a second radio message 
sent back to Havana. With the new 
telephone tic-line, an agent makes the 
confirmation himself. 

► Air Cargo Inc., whose stock is held 
bv 28 airlines, reports that air freight 
carriage by the scheduled airlines has 
increased in the past decade by more 
than 1,000%. Most of the increase was 
attributed to a nation-wide agreement 
between Air Cargo and ground-haul 
sendees whereby the latter delivers to 
and from airports. Since 1947. the 
number of air freight shipments han- 
dled has grown from 105,018 per year 
to 1.2 million in 1956. 


► Braniff Airways has declared a divi- 
dend of 15 cents per share payable to 
shareholders of record as or Sept. 6. 
The airline reports that increasing sales 
in 1957 have closed the gap between 
sales and added capacity on domestic 
routes. On international routes, Braniff 
said sales have exceeded added capacity. 
The result of these developments has 
been an increase in net income. For 
the period ending July 31. net income 
was 1.2% better than last year’s de- 
spite a Sl.249.000 increase in deprecia- 
tion charges. Non-operating expense 
for the period increased 112%, leaving 
net income for the first six months 
of 1957 slightly behind the same 
period last year. This was due mostly 
to additional interest charges. Braniff 
completed in 1956 the full financing 
necessary in connection with its new 
aircraft program. 


AIRLINE OBSERVER 

► Acronavcs de Mexico will encounter no delay in introducing the turbo- 
prop Britannia on its Mexico City-New York route approved last week by 
President Eisenhower as will Northeast Airlines. Northeast has been im- 
peded by Civil Aeronautics Board's refusal to grant it a waiver on landing 
gear "pivoting" requirements (AW July 1, p. 45). Board ruling that 
Northeast must comply with type certificate provisions calling for the 
pivoting characteristic before the Britannia is placed into scheduled service 
is delaying the introduction of the turboprop transports on Northeast's 
routes. However, the ruling will have no effect on Acronavcs operations 
of the Britannia which it hopes to receive this fall. The Board has held 
it will accept type certification of aircraft operated by foreign flag carriers 
into the U.S. when approved by the airline's government. 

► Ghana has received proposals from KLM Royal Dutch Airlines to establish 
a Ghana airline operated jointly by Ghana government and KLM. Accord- 
ing to sources in Accra, proposals call for direct sen-ice between Ghana, 
United Kingdom and other European countries. KLM has offered to train 
ground and air crews of Ghana nationality. The new nation’s Ministry of 
Communications is said to be inviting KLM officials to discuss the proposals. 

► Curtiss-Wright president Roy Hurley and a party of company engineers 
have been in I - ranee talking to Sud Aviation regarding the use of the Wright 
TJ38 turbojet engine as a powcrplant for the Caravelle jet transport. 

► President Eisenhower has approved renewal of KLM's foreign air carrier 
permit to operate between New York and Amsterdam and between the 
Netherlands Antilles and Florida. The President also approved KLM's 
new routes to Houston and from the Antilles to New York. 

► American Airlines July cargo outbound from Mexico was greater than 
inbound cargo for the first time since the airline began cargo service in 
Mexico in 1944. During the month, American moved 379,000 lb. of cargo 
out of Mexico compared to an inbound figure of 318,630 lb. The surprising 
turn spotlights the growth of Latin America cargo business. 

► Poland is making good progress on construction of its 20 passenger MD-12 
transport (AW June 17, p. 77), according to Russian sources. Equipped 
with four, 350 hp. engines, the MD-12 will have a speed range of 106-180 
mph. It will be able to use shorter runways than current Polish transports. 

► Miami’s International Airport is forecasting a passenger total in excess of 
5 million for 1957. During the first half of the year, 2.2 million passengers 
went through the airport, an increase of 11% over the same period last year. 
The 1956 passenger total was 3.5 million. 

► Trans World Airlines, never missing an opportunity to plug its interna- 
tional service, has printed stickers reading "via TWA" to be placed by- 
airline personnel on fences and buildings in Europe where the phrase “Yank 
go home" has been scribbled. 

► Willis Player, former public relations vice president of the Air Transport 
Assn., has been elected vice president of American Airlines and will assume 
his new duties next month, working with Rex Smith, vice-president-public 
relations. 

► Watch for the transfer of some short-haul routes by the Canadian govern- 
ment from Canadian Pacific Airlines and Trans-Canada Airlines to smaller 
airline operators. CPA is known to be planning the abandonment of some 
of its domestic routes in favor of developing its overseas services. Recently, 
Trans-Air, Ltd. was granted two routes operated by CPA from Winnipeg to 
the northern Manitoba mining region and from Winnipeg to Churchill on 
Hudson Bay, a joint Canadian-U. S. defense and rocket-firing base. 

► Japan Air Lines will increase its weekly flights between San Francisco and 
the Orient from five to seven next spring, according to Yoshito Kojima. 
vice president of the airline for the American region. The increased^ sched- 
ule will be made possible by the addition of four DC-7Cs to JAL's fleet. 
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The new pride of Eastern . . . 
PROTECTED BY SINCLAIR 

Latest Eastern Air Lines plane to bear the illustrious Golden Falcon name is the 
Super G Constellation. This new titan of the skies carries 70 passengers — has an 
increased cruising range and includes 107 new design features. It embodies new luxury, 
style and comfort — retains its traditional dolphin-like grace and triple tail. 

Its four great Turbo Compound engines that generate 13 thousand horsepower are 
protected with Sinclair Aircraft Oil. Eastern uses Sinclair Aircraft Oil exclusively be- 
cause of its proved quality and dependability over the years. In fact, today 45% of the 
aircraft oil used by major scheduled airlines in the U.S. is supplied by Sinclair. There's 
no better proof of reliability. 


SINCLAIR AIRCRAFT OILS 

Sinclair Refining Company, Aviation Sales, 600 Fifth Ave., New York 20, N. Y. 



Helicopters 


By Robert Farrell 


Paris— Heavy helicopters are signifi- 
cantly faster and cheaper than conven- 
tional ground methods in oil drilling 
cargo operations and exploratory work 
in the New Guinea jungles. 

Taking over the entire job of shut- 
tling men and heavy drilling equipment 
between scattered jungle sites, three 
Sikorsky S-5Ss flying in New Guinea 
have done in a few months what nor- 
mally would have taken 18. By relying 
on helicopters, oil companies have 
been spared the trouble of hacking 
costly roads through dense jungle. Oil 
concerns have discovered they can step 
up their exploratory programs in jun- 
gle areas to a rate never before thought 

** The New Guinea operation, launched 
last March in Papua, clearly demon- 
strates the potential of helicopters in 
areas extremely costly or impossible 
to reach by ground transportation. 


Inaccessible Terrain 

Perhaps what is more significant, 
helicopters are permitting companies to 
probe promising oil areas located in 
jungle terrain accessible only to rotary- 
wing aircraft. Already carrying such 
names as “rig-a-back" and "helirig,” 
the S-58 New Guinea operation looks 
like it might prove to be a major break- 
through in one of the oil industry's 

drilfing equipment i 
cessible areas. 

Credit for doing the spade work in 
adapting helicopters for oil hunting 
tasks in jungle areas generally goes to 
World Wide Helicopters Ltd., formerly 
Bahamas Helicopters Ltd. As the old 



PIECED steel matting is hooked onto hovering S-58 (left). Ground crew (right) assembles S-58 at Port Moresby after sea trip from 
U. S. Helicopters were sprayed with plastic for protection at sea and first two S-58s delivered went through typhoon without damage. 
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Overcome Terrain in Jungle Oil Search 


name suggests, the outfit is a Bahamian 
corporation though headquarters are in 
Paris. Most of the top posts are held 
by Americans although 90% of the 
employes arc of varying nationalities. 

World Wide has been working on 
contracts with oil concerns since 1952. 
both in the South Pacific and elsewhere. 
Much of its work is more or less simi- 
lar to that being done in the U. S. by 
commercial helicopter outfits working 
for oil companies. (AW Dec. 31, 1956. 
p. 27). but recently World Wide has 
developed with the oil companies its 
entirely new type of operation. 

In addition to the now familiar 
role of transporting .seismic and other 
surrey parties, work gangs, equipment 
and supplies— for which Bell 47Ds and 
Westland-Sikorsky S-35s are used— 
World Wide’s three S-58s arc hauling 
into the jungle all the equipment and 
personnel needed for an entire drilling 
operation. This means S-58s are carry- 
ing drill rig sections, disassembled bull- 
dozers, as well as a variety of other 
heavy oil drilling equipment never be- 
fore lifted by helicopters. To do the 
job. World Wide, together with its 


oil company customers, have worked 
out special cargo handling and flying 
techniques which are designed to utilize 
the S-58 as much as possible as a flying 

World Wide clinched its argument 
on the use of helicopters for hauling 
drilling equipment after an earlier, so- 
called "successful failure” operation. 
The company, under an experimental 
contract with Royal Dutch Shell, un- 
dertook to carry out what turned out 
to be the first air-lifting of an entire 
drilling operation. 

Drilling Site 

Westland S-55s were used on this 
job, which took place at Sorong, Neth- 
erlands New Guinea. The drilling site 
was located in dense jungle, about 16 
miles from the coastal supply base. 
Shell estimated it would hike 12 months 
to build a road through bottomless 
swamplands and another three to drag 
in the drilling equipment. Two S-55s 
did the job in six weeks. 

Since the well eventually was aban- 
doned as “dry,” Shell understandably 
was relieved it hadn't invested huge 


sums building a road into the site and 
spent 15 costly months on a wild-goose 
chase. Hence the term “successful fail- 

The Sorong venture also demon- 
strated that the S-55, with its 1,500 lb. 
maximum payload, was too light to be 
used as standard equipment. Having 
thus created a demand among the oil 
companies for heavier rotary-wing air- 
craft. World Wide last fall made its 
first public stock offering to finance 
the purchase of the three Sikorsky S-58s 
and parts costing in excess of SI mil- 

With its 4,000 lb. payload, the S-58 
appears to fill the mission requirement. 
This consists of lifting sections of a Na- 
tional 50 oil drilling rig which just fit 
under the S-58 maximum payload. A 
National 50 rig permits drilling down 
to 10,000 ft. This covers the majority 
of oil strikes. The next size oil rig. the 
National 100, at its present weight could 
only be air-lifted in sections by a heli- 
copter with a pavload at least four times 
that of the S-5S. 

Ami L. Sumarlidason. .World Wide 
executive vice-president, feels that oil 




COLE SWITCHES 
are being used on (he new 
LOCKHEED ELECTRA 
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COLE ELECTRIC CO. 

SWITCHES 

for Aircraft, Military 
and utility applications 


A wide variety of special-purpose switches is manufactured 
for the aircraft industry by Cole Electric Co., 
including many hermetically-sealed types. Examples are 
tabulated below. Each has proved its complete 
dependability, the result of Cole's sound engineering, 
precision manufacturing and rigid inspection. 


Whatever your requirements may be, write us and we will 
recommend the switch that is appropriate for the purpose — 
or develop a special switch to serve your particular needs. 


equipment makers have paid little heed 
to weight but that in the future they 
will tend to design their equipment 
with an eve to its being airlifted by 
helicopter. At any rate, the S-58, or 
other helicopters in its payload category, 
won't be obsolete for oil drilling opera- 

'°First ^^"s-S^w'cnMnto service in 
Papua on March S of this year. The 
third joined the jungle operation on 
June 5. World Wide is using them 
under a contract signed with an oil 
group jointly controlled by British Pe- 
troleum Co. and Standard-Vacuum Oil 
Co. 

It runs for IS months, at which 
time it continues in force unless ter- 
minated on 90 days notice by either 

World Wide is paid $50,000 monthly 


for the S-5S work. Smnarlidason esti- 
mates the company's profit margin on 
the contract at 20%, about average 
for World Wide, although on some 
contracts the profit margin has reached 
25%. In general, the Papua operation 
works in the following manner: 

Sunev parties arc first transported 
over the jungle region by Bell 47Ds. 
For this service the oil companies pay 
World Wide under a separate contract 
a monthly fee of $22,500. World Wide 
uses three Bells on the job, two flying 
with one held in reserve. On the basis 
of reports by the survey teams the oil 
firms then select sites for drilling. 

In Papua these sites usually range 
from 15 to 25 miles from the nearest 
navigable river. On the river bank a 
large area is cleared and a camp estab- 
lished. Heavy supplies and equipment 
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Door Seals 
for the 707 


Passenger door seal (left) and gal- 
ley door seal (right) are produced 
by CHR for the Boeing 707. Ma- 
terials: High tear strength silicone 
rubber reinforced with Dacron fab- 
ric. Result: tear, abrasion, ozone and 
weather resistant seals, non-sticking, 
flexible at extreme temperatures. 

CONNECTICUT 
HARD RUBBER 

THE CONNECTICUT HARD RUBBER CO. 
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for tomorrow’s power 


Skilled hands coupled with keen minds made today’s rocket 
powerplants a reality. Minds that formulate new theories in powerplant 
design . . . and hands that prove these theories by careful 
experiment, test and application. 

Guided by such hands and minds, RMI.has led the way for over 
fifteen years— designing and producing record-breaking powerplants for 
such supersonic vehicles as the X-1A, Skyrocket and the 
Viking missile. Today and in the future, RMI engineers and scientists 
will continue to blaze the trail toward advanced propulsion 
systems for manned and guided flight. 

Engineers, Scientists— Perhaps you, too, can work with America’s first 
rocket family. You’ll find the problems challenging, the rewards great. 
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arc boated up the river to the base 
camp landing. In Papua there are about' 
five of these river base camps. 

Aerial liaison between river camps 
and Port Moresby, 200 to 600 miles dis- 
tant, depending on the location of 
the river camp, is supplied by a World 
Wide owned and operated PBY Cata- 
lina which is rigged to carrv 21 passen- 

1.000 lb. of cargo, the latter usually 
being perishable food or critical cargo. 
At Port Moresby, World Wide main- 
tains personnel living quarters, supply 
and storage depots and complete 
facilities for repair and maintenance 


Base Facilities 


In cooperation with the oil com- 
panies, World Wide sets up extensive 
repair and maintenance shops at each 
river base camp. Thanks in part to the 
huge amount of equipment lugged 
about by the oil drilling companies. 
World Wide can handle all S-58 main- 
tenance work, including major over- 
hauls, right in the jungle. Engines are 
sent out. Company mechanics arc oc- 
casionally sent back to Port Moresby 
with components to repair, but this is 
done to get them out of the jungle, not 
because the same work couldn’t be 
done at the river camp. 

The company uses six pilots and 12 
mechanics for the S-58 operation. Pi- 
lots fly alone and work on a rotation 
basis with three working and three 
resting in Port Moresby with their fami- 


lies. 

At the river "helibase.” a large shed 
is constructed to house all' the material 
shipped in by boat. Near the shed an- 
other building is constructed, usually 
consisting of six open bays Into these 
bays arc moved by crane from the shed 
all the loads to be lifted by helicopter. 

The loads arc arranged ' into ■•pack- 
ages" not exceeding the S-58’s -1,000 lb. 

' ’ right of each 


load 


cleai 


pavload. The weight 

ally marked on the 


kage 


in white paint, but as a final check a 
scale on the crane again weighs the load 
while moving it into the bay. Loads arc 
stacked in the bays in the order in which 
they will be needed at the drill site. 


Shuttle Service 

Once the "rig-a-back” operation 
begins, the S-58 shuttles back and 
forth between the bays and the drilling 
site. Generally, the S-58 carries enough 
fuel to make from two to three trips 
before touching down. Once the drill 
site is sent up. the helicopter opera- 
tion slows down. Supplies are main- 
tained and drilling crews rotated by 
air as a fixed schedule. In the final 
phase, the pace quickens again as all 
the equipment is air-lifted out. 

Before any flying between river 
camp and drilling site begins, native 




FASTENER PROBLEM 





New weight saving line 
of stainless steel locknuts 
for temperatures up to 800" F. 

New aircraft designs contemplate speeds of Mach 2 and 3; missile designs 
push further ahead into the unexplored problems to be faced at speeds of 
Mach 5 and 6. Projected skin temperatures go higher and higher and in 
many cases pass the point where aluminum performs satisfactorily. As a 
result stainless steel will be specified for many of the new generations of 
fighters and missiles. 

Fasteners, too, must be upgraded to meet the special requirements im- 
posed by these projected speeds and higher temperatures. ESNA’s solution 
is a new line of Type 305 stainless steel nuts designed to perform efficiently 
at temperatures up to 800° F; silver plated to assure a constant locking 
torque, freedom from galling action and a high degree of re-useability. 

The new 70LH series is significantly lighter than the type of fasteners 
previously available for this kind of application . . . 16% lighter in some sizes 
... in others as much as 63% ! 

Configurations in the 70LH lines include the one and two lug, fixed and 
floating type anchor nuts; corner mounting type and gang channel nut 
strips, most of which are illustrated above. Thread sizes available in the 
anchor line for each configuration are 6-32, 8-32, 10-32 and K-28. These sizes 
with the exception of 6-32 also are available in the gang channel nuts. 

Like all Elastic Stop nuts, those in the new LH series are self-locking, 
vibration-proof and high reuse is guaranteed. 
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crews arc sent to the drilling site. They 
clear an area at the site just big enough 
tor a S-5S to land. As a precautionary 
measure, emergency clearings between 
the river camp and the site arc hacked 
out of the jungle at intervals of two 
miles. Thus a pilot is never more than 
a few minutes from a landing area. 

First piece of equipment to be air- 
lifted to the drilling site is a 25-ton D7 
type Caterpillar bulldozer. The Cater- 
pillar company has worked out a pack- 
aging arrangement on the D7 which en- 
ables it to be broken down and air- 
lifted by a S-5S in 15 trips. Once on 
the site, the bulldozer is quickly as- 
sembled and clears the site for the 
rig and ancillary buildings. Meantime, 
the S-58 flics in the equipment and 

Oil companies have discovered that 
the S-58s fly in the equipment and 
supplies must faster than had been an- 
ticipated. In fact, the S-58s can move 
the cargo faster than it is needed. Thi 
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Supply Volume 

Once a drilling site is in operation, 
supplies for two weeks are maintained. 
World Wide has found that two S-58s 
can set up a complete drillin'; opera- 
tion, involving the movement of bc- 
- ■ . ~ n pounds of cargo. 
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in needed, the usual time being paced 
at six weeks. 

Since the S-58s in Papua have been 
in operation less than six months, it is 
somewhat risky to generalize on re- 
sults. Some idea of the S-5Ss potential 
can be realized even so by what has 
been achieved to date, 'lire average 
flight between river camp and drilling 
site has been 15 mi. Average payload in 
June, when all three S-58s were oper- 
ating, worked out to 5,600 lb. On a 
busy day, World Wide officials say, 
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age payload of 5,960 lb. One pilot, 
flying 5 hr. and 40 min., hauled 98,000 
lb. of cargo to a drilling site. More 
recently, a team of two S-58s carried 
75,000 lb. in one morning to a drilling 
site located 12 mi. from the river camp. 

The type of cargo hauled by the S-58s 
covers an impressive range of equip- 
ment and supplies. World Wide officials 
say 90% of these loads arc slung ex- 
ternally. Cargo includes broken-down 
rig sections and bulldozers, lumber, 
fuel, cement, pipes and a variety of 
other equipment special to oil drilling 
operations. The heaviest piece of sin- 
gle equipment air-lifted probably is a 
mud tank, which weighs 5,950 lb., is 
10 ft. deep, 10 ft. wide and 16 ft. long. 

World Wide S-58 pilots have dis- 
covered that heavy but compact loads 
like a mud tank arc not as difficult to 
sling and fly as loadings of pipe, which 


THERMOCOUPLE TYPE 


All LEWIS thermocouple indicators 
are fully cold-end compensated, mag- 
netically shielded and are available 
for use with iron-constantan, copper- 
constantan or chromel-alumel ther- 
mocouples in all standard ranges for 
the thermocouple material used. A few 
typical ranges are listed below. 


—50 to +300°C Cylii 
(AN 5536-1A or Til 
— 50 to +300 ”C Boar 
0 to + 1000°C Exha 


—50 to +300°C Cylinder 1 
(AN 5536-2A or T2A) 

— 50 to 300”C Bearing Tei 
0 to + 1000°C Exhaust Te 
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tESISTANCE TYPE 


Accurate ratiometers, these LEWIS 
indicators are remarkably free of volt- 
age error, have nearly linear scales 
(not crowded at the ends) and are 
magnetically shielded. A few typical 
ranges are given below. Not shown is 
Model 46B, 2 3 /*" single. 

—70 to + 150°C AN 5790-6 or AN 5790T6 
0 to +125°C Oil Temp. ... 

—50 to + 50°C Air Temp. 

MODEL 77B dual, W case to AND 10403 
—70 to + 150“C AN 5795-6 or AN 5795T6 
+30 to +230°F Oil Temp. . . . 

+ 100 to +300“C Cylinder Temp. 

FOR BEST RESULTS USE LEWIS THERMOCOUPLES AND LEWIS BULBS WITH THESE INDICATORS 

THE LEWIS ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 
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tun as long as 60 ft., or Other lengthy 
loads like lumber and steel girders. 
Loads of this latter type have a ten- 
dency to rotate or oscillate while in 
flight. Pilots confess to an odd feeling 
upon seeing a load of piping much 
like the hand of a clock, sloxvlv rotate, 
through their downward view from the 
cockpit. 

Flight maneuvers have been worked 
out to correct such wayward movement 
of cargo. By flying a patteni which 
can best be described as a series of 
linked turns, pilots arc able to keep the 
cargo more or less in line with the 
aircraft. World Wide pilots have gone 
further bv developing approach maneuv- 
ers which result in turning the cargo, 
if need be, to fix it in the correct ground 
position. When flying in oil ring sec- 
tions, S-58 pilots arc often able to 
hover over the work area so that the 
new section can be joined to the rig 
and bolts fitted without any need for 
ground personnel to wrestle the scc- 

World ?Vidc S-5S pilots believe they 
har e encountered something new in ro- 
tarv-wing flight phenomena, something 
which Robert Wilson. World Wide 
helicopter pilot and until recently oper- 
ations manager of the Papua job, calls 

been experienced by World Wide pilots 
on both the S-58 and the S-55 while 
carrying loads. Effect of the "air rcson- 

rected, is to make control of the heli- 
copter nearly impossible because of 
intense vibration and rolling. \Y ilson 
told Aviatios Week the problem has 
since been solved by the development 
of a flight pattern which tends to neu- 
tralize the phenomenon. World Wide 

pilots are often able to anticipate the 
phenomenon and correct immediately. 

Load Jettisoned 

Air resonance was the cause of World 
Wide’s only incident where a load had 
to be dumped in order to avoid a pos- 
sible accident. During the "successful 
failure” operation. Wilson was fixing 
a Westland S-55 with a 59 ft. 1 beam 
slung underneath. The S-55 was at 
1.500 ft. and making 50 kt. when it be- 
gan to vibrate and oscillate. Wilson says 
the phenomenon starts as lateral vibra- 
tion which intensifies until the aircraft 
is rolling by as much as 50 deg. 

"You can’t control it by conventional 
corrective procedures.” Wilson says. 
"The aircraft shakes so badly you can’t 
even read the instrument panel." 

Unable to regain control. Wilson 
jettisoned the I beam into the jungle. 
Immediately the S-55 resumed normal 
flight characteristics. 

Wilson says no one is exactly sure 

cur at any alt hide and at any speed. 
Pilots guess it is brought on by a com- 



| T wo seconds 
of hell I 


In a matter of seconds, metals undergo 
their most severe test as sleek and 
powerful rockets and guided mis- 
siles blast into action. Here 
thin-wall, precision-made 
metallic tubing helps 
missiles roar aloft. 


We,«er„ 

Pneumatic Tube 
Company produces 
thin-wall tubing 
variety of metals with wall 
thickness ranging from .002' to 
.050" and diameters from A “ 
O.D. to 8" O.D. Details of 
product are given in booklet, 
which will be sent on request. 
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Otter Fitted As Fire Fighter 

A 90-gal. tank atop each float on this flic fighting DH-Canada Otter has been found more 
effective in beating forest blazes than pumps and water bombs, says operator. Air Service 
Division, Department of Lands and Forests, Ontario, 'banks arc reloaded in 18 sec. by 
simply landing plane on water and dragging refill pipes (shown mounted on inner side 
of each float). Division uses 40 DHC-2 Beaver and five DHC-3 Otter aircraft in patrolling 
400,000 sq. mi. of Ontario’s Northland. 


bination of the way the load is car- 
ried, forward airspeed and sling cable 
tension. 

The best theory seems to be that 
sling loads of a certain type lower the 
aircraft’s center of gravity to a point 
where stability is difficult to maintain. 
At any rate, Wilson says “air resonance" 
is no longer a problem for World Wide. 

To correct the phenomenon. World 
Wide pilots change pow r cr settings to re- 
gain stability. 


tended to rotate and slip out of the 

These problems were solved by 
lying wind socks on to the tail-end of 
the load and by developing a new sys- 
tem of slinging. Two steel wire socks, 
covered with canvas, arc slipped on to 
the ends of the load. Each sock is con- 
nected to the Sikorsky hook by cable. 
When lifted off. the wire socks grip the 
load tightly, eliminating all slippage. 
Actually, the majority of S-58 loads arc 


flown in nets. The most common cargo 
-50 gal. tanks of fuel or oil— arc carried 
in this manner. 

Maintenance of the S-58s has not 
been a problem, even in the jungle. 
World Wide officials claim. In fact, the 
company has been able to reduce its 
maintenance staff. Pilots claim the heli- 
copter is lifting its maximum payload 
"under the worst possible lifting con- 
ditions.” No major adjustment has been 
made on the S-5Ss in order to adapt 
them to jungle work, except for the ad- 
dition of a grounding wire. Since the 
S-58s fly several trips without touching- 
down, a hefty static electricity charge is 
built up. 

The grounding wire was added to 
keep from bowling over native crews. 
Commercial Aspects 

World Wide Helicopters Ltd. pro- 
vides an interesting example of how 
one of the biggest commercial helicop- 
ter cargo operators is doing. For com- 
petitive reasons, few of these outfits arc 
talkative. But World Wide Helicopters, 
with about 40% of its stock now in the 
hands of the public, is more coopera- 
tive. In fact, one of the first results 
of the company's initial public offering 
last fall Was the change in the corporate 
name from Bahamas Helicopters Ltd. to 
World Wide Helicopters Ltd. lire 
company’s new stockholders thought 
the old name too restrictive, too sug- 
gestive of a lazv inter-island operation, 

World Wide employs about 140 
persons, representing 13 different na- 
tionalities. Its 45 pilots fly a fleet of 19 
Bell 47Ds. two Westland S-5 5s and the 
three S-5Ss. In addition, the company 
operates 1 5 fixed-wing aircraft, with the 
PBY Catalina being the largest. Central 
operating office is Paris, though its reg 


New Sling 

The S-58s used in the Papua opera- 
tion are the first to be equipped with a 
new prototype Sikorsky 5.000 lb. sling 
and hook which apparently satisfied 
both World Wide and the oil com- 
panies. 

The load can be released three ways: 

• If the load is touched down, easing 
off 1 50 lb., the hook releases automatic- 
ally. 

• Pilot can release it electrically or 
manually from the cockpit. 

• Hook can be released manually by 
ground personnel, though this is not 
often done. 

The company says inspection of the 
sling and hook every 25 hr. is all the 
cheeking given it. 

While the Sikorsky sling and hook is 
used, World Wide has also developed 
its own sling system which actually car- 
ries the load proper and, in turn, is 
fastened to the Sikorsky hook. Trouble- 
had been cneounterecl with lengthy 
loads, like piping and lumber, which 



Dutch Test New Spray/Duster 

Unusual fuselage profile marks new Dutch-built Hollandair HA-001 single-scat agricultural 
airplane which is designed to carry total of 80 gal. of chemicals in two wing tanks. Dust 
hopper installation is also possible behind pilot. Fuselage is of welded steel tube construc- 
tion; wings arc all wood. Powered by a 135-hp. Lycoming, performance of plane fully 
loaded is estimated as: stalling speed, 40 mph.; initial rate of climb, 1,000 fpm.; cruise 
speed, 80-90 mph.; landing and takeoff distance 110 yd. Airframe is designed to take 
engines up to 200 lip. 
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istercd office is in Nassau, the Bahama 

The company is a direct descendant 
of Armstrong-Mint Helicopter Co., 
formed in 1946 by two Americans. II. 
B. Armstrong, now company president, 
and Knutc W. Flint, now secretary- 
treasurer. Each owns 24% of the 
outstanding shares. Started on an in- 
vestment of 539,000. World Wide 
Helicopters, as of January 31, last, re- 
ported consolidated assets of S3. 592,690. 
Its 1956 net amounted to S42 1.528 on 
a gross income of Sl.633,250. 

The 300.000 common shares sold by 
the company last fall, were offered at S5 
a share and about 90% were bought by 
U.S. citizens. The stock, which carries 
a par value of one British pound 
(S2.80), currently is selling over-the- 
counter at 5i. 

World Wide Helicopters Ltd is de- 
fined by its top managing officer, Ann 
L. Sumarlidason, as a “sen-ice com- 
pany which offers aviation as an indus- 
trial aid.” Sumarlidason. who can still 
recall earlier company days when he 
used to spend Sundays flying passen- 
gers in a Bell around Los Angeles to 
meet the company payroll on Monday, 
looks ahead to a bright future for 
World Wide. At present, the company 
is operating on contracts with oil com- 
panies in Papua, Borneo. Netherlands, 
New Guinea, Pakistan, India and Lvbia. 
It probably will soon be flying another 
oil contract in Venezuela. 

While World Wide, like most of its 
competitors, works almost exclusively 
for oil companies, the company looks 
forward to the day when its operation 
will have the capacity and capability to 
take on any job anywhere in the world. 
Sumarlidason now could sign a contract 
with an aluminum companv if an air- 
craft existed that could lift 40 tons. 
The aluminum company is planning a 
large hydro-electric plant in a remote 
area, and cost for building just the last 
six miles of road into the site is esti- 
mated at $8 million. 

PRIVATE LINES 


Design studies on a high-wing six- 
place twin Lycoming-powered executive 
plane have been completed by French 
manufacturer Paul Aubcrt Co. Metal- 
and-wood construction will be used; 
landing gear will be retractable tricycle 

New Beech Travel Air four-place light 
twin will list for S49.500 with full com- 
plement of flight and engine instru- 
mentation. Dealers are now taking or- 
ders for the executive plane, which is 
coming off production lines in Wichita. 
Cabin sound is stated to be three 
decibels lower than that of Bonanza. 


HOW CALIDVNE CAN HELP 



Some of the older Calidvnc Vibration Test 

point where they cannot he revamped to 
meet more modern requirements. With 
others, it is possible for us to up-grade the 
equipment so that its performance will 
compare favorably with any now- being 
offered. In n — — 1 ' 


INVESTIGATE 


Test System up ur uatc, gel III iuuwi nun 
us here at Calidync — we can quickly tell 

number is Winchester (Boston) 6-3810, 


CALI DYNE 



JOIN 

TITANIUM 
ASSEMBLIES 
BY BRAZING 

Special Process for Brazing 
Titanium and Titanium Alloys 
Provides Many Advantages 


By using our special brazing facilities and skills, you can now 
design titanium and titanium alloy assemblies with greater 
freedom and economy. Vacuum-type furnaces arc used in silver 
brazing entire assemblies at one time, as in the case of the 
experimental heat exchanger shown. Our fluxless brazing process 
provides high joint shear strengths (21,000 — 25,000 PSI), with 
no distortion, oxidation, or loss of ductility. Annealing, stress 
relieving, and degassing of titanium alloy parts is also a regular 
part of our work. Contact us for more information. 

STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION 

T 93-45 John R Street • Detroit 3, Michigan 
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ENGINEERS . . . 

ENJOY A SOLID FUTURE WITH CESSNA 


Join a company NOW whose planning for 
continuous expansion is based on a solid 
balance of military and commercial projects 
... a balance that provides an interesting 
diversification of assignments and unre- 
stricted opportunities for your advancement. 


Your family will enjoy the solid future 
Cessna offers, too! Wichita, third fastest 
growing city in the States, is a friendly city 
. . . ideal for family living, education and 
recreation. Our plans for your future in- 
clude assistance in furthering your educa- 
tion and all the usual comprehensive 
benefits. Why not investigate Cessna today? 


Choose your assignments in * Airframe de- 
sign * Weight control * Power plant instal- 
lation (jet and reciprocating) * Airframe 
stress analysis * Jet propulsion * Produc- 
tion liaison * Technical illustration * Cata- 
log & Maintenance writing * Engineering 
checking. Contact: Professional Placement 
Supervisor, Department AW. 


Cessna 



Safety, Long Life Claimed for Spectre 


London— Additional details of de 
Havilland's Spectre rocket engine, a 
variable thrust unit designed for manned 
aircraft, have been revealed. 

Spectre is flying in the Saunders-Roe 
S.R. 55, a mixed power plant research 
aircraft whose turbojet engine is an 
Armstrong-Siddelcy Viper. 

Safety Stress 

De Havilland says the Spectre is a 
safe, reliable aircraft engine which can 
be run repeatedly for short or long 
periods of time and which is already 
capable of long life. 

The Spectre employs kerosene as a 
fuel and high test hvdrogen peroxide 
(HTP) of 83-87% concentration as oxi- 
dant. It is a lightweight unit 56.5 in. in 
length and with a maximum diameter 
of 32 in. with mounting and 26.5 in. 
without. Maximum thrust of the en- 


gine is 8,000 lb. This can be varied 
from 10% to 100% thrust bv a cockpit 
throttle. 

Engine can be shut down and re- 
started in flight. 

Main structure of the Spectre con- 
tains in its forward section the turbine 
which drives the two centrifugal pro- 
pellant pumps. Just aft of this is the 
catalyst chamber, followed by the com- 
bustion chamber and nozzle assembly. 

The small high-speed steam turbine 
driving the pumps is started by a sepa- 
rate pressurized supply of hydrogen 
peroxide. Decomposed products from 
this drive the turbine and then exhaust 
directly through the main combustion 
chamber. After the engine is running, 
HTP is bled from the main propellant 
svstein to supply the turbine. Due to 
the internal exhaust arrangement, this 
is a low-loss system which has only a 


slight effect on the mass flow of the 
main propulsive jet. 

The pumps themselves, together with 
their gearbox, are mounted ahead of the 
main cylindrical structure, with the fuel 
pump on the port side and the larger 
oxidant pump mounted on the front of 
the engine. 

Control Location 

Oil sump is under the gearbox, with 
a fuel-cooled oil cooler on the starboard 
side. Majority of control valves and 
linkage systems are located on the port 
side but the HTP starter unit is on the 
opposite side. 

The Spectre is an integral unit, with- 
out electrics, and after attachment to 
the aircraft requires little more than 
connection to the propellant tanks and 
hookup of starter and throttle linkages. 

Bands seen on the center section of 
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Vertol Demonstrates V-44 to Oil Industry 

sells fo7$279,’800; 1 5-passcnger airliner at* S29-4.S00 with deliveries in 60-90 days. P ' ‘ 


the main structure arc not cooling bands 
but are for strengthening. 

HTP is ducted from its pump 
through a feed pipe on top of the engine 
aft to the combustion chamber and 
nozzle where it is used for cooling be- 
fore flowing into the catalyst chamber. 

Since the flow of HTP varies with 
throttle setting, this cooling system pro- 
vided one of the most difficult develop- 
ment problems on the Spectre, which 
operates at 2,300C. It was solved by 
diversion of flow to particularly critical 
areas during lower thrust operation. 

Other particularly troublesome prob- 
lems overcome by de Havilland Engine 
Co. engineers included development of 
a combustion chamber which would 
provide suitable mixing, mechanical de- 
velopment of pump drives and gear- 
boxes, and scaling of HTP in its flow 
passages to prevent its mixing with oil, 
an especially difficult task in the pump. 
Catalyst Chamber 

After its use as coolant, the HTP 
flows forward into the catalyst chamber 
where it is injected ahead of packs of 
silver-plated gauze. These packs are con- 
tained between a forward plate with 
many dozens of needle holes and an aft 
plate with scores of larger openings. 

Decomposed by the solid silver cata- 
lyst into a mixture of super-heated 
steam and oxygen, tire HTP passes into 
the combustion chamber at oOOC. Just 
downstream of the catalyst packs, kero- 


sene is injected from a centrally-located 
nozzle outward into the surrounding 
combustion chamber. This atomized 
spray ignites thermally. 

Mixture ratio of HTP to kerosene at 
9:1 is constant throughout the entire 
thrust range. 

"By decomposing the peroxide prior 
ft) its injection into the combustion 
chamber,” says de Havilland, "safe 
smooth ignition of the fuel is obtained 
without the use of a spark or glow plug, 
and as a consequence one of the hazards 
of most types of rocket engines, the 
danger of a hard or explosive light-up 
is completely eliminated.” 

At the low end of the Spectre thrust 
range, the engine idles with 10% thrust 
from the HTP alone. This provides an 
added safety feature since during start- 
ing and shutdown, the purge of steam 
cleans out the combustion chamber, 
eliminating any hazard from an accumu- 
lation of fuel. 

Use of silver as the catalyst can be 
detected from the colorless exhaust of 
the rocket engine. At low thrust, steam 
is ejected from the nozzle and as thrust 
is increased after ignition, an exhaust 
flame appears, showing the distinctive 
diamond shock pattern of a hot super- 
sonic jet stream and varying in length 
up to 20-ft. 

Bipropellant combination used in the 
Spectre has the advantage that com- 
bustion at other than the correct mix- 
ture ratio results in lower rather than 


higher temperatures. Thus, the engine 
is running at its hottest when the mix- 
ture is correct and any imperfect mixing 
results in "cold” spots in the combus- 
tion chamber rather that "hot” spots. 
Variable Thrust 

De Havilland says that in designing 
the Spectre the requirement for a vari- 
able thrust output could have been met 
by employing a multiple combustion 
chamber configuration providing in- 
cremental variations in thrust. But the 
single chamber providing a continuously 
variable thrust output and a high com- 
bustion pressure was chosen although 
initially it offered more development 
problems. Pressures, for example, can 
be in the neighborhood of 325 psi. at 
5,000 lb. thrust. 

In meeting the problem of cooling 
the combustion chamber and nozzle, 
water cooling was tried first. The en- 
gine ran under its own power for the 
first time in Julv, 1953— two years after 
the Ministry' of Supply placed a contract 
for it. 

It was run "cold”-i.e., at 600C on 
hydrogen peroxide only— during the fol- 
lowing month. In September of that 
year, it was run "hot” for the first time. 
The Spectre attained its design rating 
in July, 1954, and three months later 
the water cooling system was discarded, 
a large step forward as far as tankage- 
problems w'ere concerned. 

Then followed an intensive develop- 
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merit period when both "cold" and 
"hot” runs were made with only the 
integral HTP cooling system, a period 
marked by large numbers of burned out 
combustion chambers. But as an ex- 
ample of the long engine life now 
achieved, the company cites a continu- 
ous Spectre run of 70 minutes, in which 
the limiting factor was its consumption 
of HTP. 

Tlie engine flew for the first time in 
December, 1956, in a Nenc-powered 
Canberra. 'Hie Spectre in this installa- 
tion was mounted aft of the rear main 
bulkhead, with a large propellant tank 
carried in the bomb-bav. 

Flight Test 

first "hot” test of the Spectre in the 
air was made in January of this year and 
a flight test program is underway to ex- 
plore its handling and performance char- 
acteristics over a wide range of speeds 
and altitudes. 

Tlr is program will be supplemented 
by a second Canberra now being modi- 


fied to carry a Spectre, f light trials of 
the Spectre also are underway on the 
S.R. 53, which made its first flight in 
May. 

De Havilland chose hydrogen perox- 
ide as propellant for the Spectre over 
liquid oxygen and nitric acid for a num- 
ber of reasons. Liquid oxygen, with a 
very low boiling point and rapid evapo- 
ration. was rejected as unsuitable for 
use in an interceptor aircraft which re- 
quires instant readiness for long periods 
and also because of the difficulties in 
dealing with its extremely low tempera- 
tures. Nitric acid was discarded as un- 
suitable for a manned aircraft due to its 
highly corrosive and toxic nature. 

Despite the fact that it is expensive 
and requires special handling due to its 
mono-propellant characteristics, HTP 
was selected. 

One of these was, in fact, considered 
an advantage. Since it contains energy 
of its own which can be released by a 
catalyst, HTP could be decomposed into 
steam and oxygen for driving a turbine. 



First Whirlwind Mk. 7s Delivered 

First batch of Westland Whirlwind Mk. 7 helicopters, first to be built in England 
specially for antisubmarine warfare, are lined up on an airfield at Yeovil after delivery to 
Royal Navy. Powered by Alvis Leonides Major, it is Sikorsky built under license. 
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Optical instrumentation for 
accurate measurement of 
remote or inaccessible objects 


The Gacrtner 
Scientific Corporation 
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LIGHTER, SMALLER ADF 
WITH GREATER ACCURACY, HIGHER SENSITIVITY 


IEW, COMPACT BENDIX DFfl-70 
IAS INCREASED EFFECTIVE 
tANGE, ELECTRICAL TUNING, 
LUSH-MCfUNTED ANTENNA 

lendix* ADF — long the “standard of 
he industry” — reaches another new 
tigh in performance and reliability 
vith this new, improved DFA-70 
ystem. Covering all frequencies from 
'0 to 1750 kilocycles, it provides 
loth visual and aural navigation 
nformation, including narrow-band 
-onsol reception. And with the 
;rcatcr accuracy and higher sensi- 
ivity that have been built into the 


system, a significant increase in oper- 
ating range is obtained. 

One of the important features of 
this new system is the electrical tun- 
ing which permits the Control Panel 
to be located as far as 50 feet from 
the receiver. 

Another important feature is the 
newly designed flush-mounted loop 
antenna. With this new unit, pre- 
cipitation static is greatly reduced 
and drag is completely eliminated. 

For complete information and 
specifications, write Bendix Radio 
Division, Aviation Electronic Prod- 
ucts, Baltimore 4, Md. Or West 
Coast — 10500 Magnolia Blvd., North 
Hollywood, Calif.; Export— Bendix 
International Division, 205 East 42nd 
Street, New York 17, N. Y. 




Bendix Radio Division 



De Havilland turned this to advantage, 
just as it did the fact that HTP decom- 
position temperature was high enough 
to ignite fuel which could be injected to 
burn with the oxygen released. 

Kerosene was considered the obvious 
choice for fuel since it would already 
be available in a mixed powerplant air- 
craft. 

"At the same time, no danger is in- 
curred if peroxide and fuel are inadver- 
tently mixed outside the rocket engine's 
combustion chamber,” said an official 
of the de Havilland Engine Co. "With 
the Spectre system, therefore, we feel 
we have retained all the combustion ad- 
vantages of self-igniting fuels such as 
the Germans used in the ME 163 and 
the French are still using in the Trident 
without incurring the certain risk of 
an immediate fire or explosion if they 
accidentally mix." 

Starting System 

The fact that the pressure and tem- 
perature generated as part of the de- 
composition reaction can be harnessed 
to provide both an engine starting sys- 
tem and an auxiliary drive system means 
major auxiliary services can be provided 
without any secondary power supply. 

Reduction of cooling problems as a 
result of the relatively low combustion 
temperature of the peroxide motor is 
cited as an advantage. In the case of 
the liquid oxygen rocket, de Havilland 


notes, cooling is a major problem, so 
much so that in the need for lower tem- 
peratures fuel/oxygen mixtures far from 
the optimum are likely to be used, re- 
ducing the efficiency of the motor. 

"The oxygen motor has to incorpo- 
rate an involved plumbing system, far 
more valves and an electrical system 
with spark plugs and micro-switches, 
quite apart from a separate source of 
energy for the various auxiliary serv- 
ices," the company adds. “Furthermore, 
it is obvious that if one has a liquid at 
— 183C around in an aircraft then suit- 
able precautions must be taken to en- 
sure that controls, valves, etc., do not 
frecze-up during a waiting period.” 

HTP Disadvantage 

Though denser than liquid oxygen, 
HTP is not as dense as nitric acid. 
Both these other oxidants also have the 
advantage of being much cheaper than 
HTP. One of the biggest disadvantages 
of HTP is the care that must be taken 
to prevent it from coming in contact 
with any of the many catalytic agents 
which will cause it to react. 

De Havilland since 1948 has been 
advocating use of liquid propellant 
rocket engines as a means of providing 
manned aircraft with a rapid rate of 
climb and quick acceleration to maxi- 
mum speed, as well as maneuverability 
at extreme altitudes. 

At the time it received a contract for 
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Another CEC first... 

\ 

a new rectangular connector with exclusive 

snap-in contacts 


First in the field, CEC's exclusive snap-in contacts 
lock in place, yet can be removed quickly, easily 
as illustrated. The advantages of this new concept 
are unexcelled : Wire can be attached to contacts 
by crimping or soldering before assembly. You 
can capitalize on semi- or fully automatic crimp- 
ing methods. Pins and sockets are interchangeable 
in the same connector body. Exclusive split hood 
is rigid, has fewer small parts, speeds assembly, 
facilitates inspection. You make big savings in 
time and money, drastically cut assembly and 
field maintenance costs. 


MEETS MIL-C-8384A Specifications. Also phys- 
ically interchangeable and will mate with ordinary 
connectors having similar contact arrangements. 


Consolidated Electrodynamics 


Glendale Division 


0 


740 Salem Street, Glendale 3, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 



design and development of a variable 
thrust aircraft rocket engine, de Havil- 
land's main project in the field had 
been the Sprite assisted take-off unit 
for the Comet I. This was a self-con- 
tained unit using HTP as a mono- 
projxdlant, supplying it from a pres- 

of the engine. 

De llavilland's Super-Sprite, devel- 
oped from the Sprite, was an ATO 
unit which used kerosene with the HTP 
to increase performance. Super-Sprite 
employs tanks pressurized with nitrogen 
to force the propellants into the com- 
bustion chamber. It provides 4,000-lb. 
thrust for 40 sec. Super-Sprite now is 
in production for the Vickers Valiant 
bomber, which employs two. mounted 
in recoverable wing nacelles which are 
jettisoned after takeoff. 

A constant-thrust version of the 
Spectre has been developed for the 
same purpose and for guided missile 
powerplants. This and the variable- 
thrust Spectre are in limited production. 

Five marks of the Spectre thus far 
have been disclosed by de Havilland: 
D. Spc. 1, 3 and 3 variable thrust 
versions and D. Spe. 2 and 4 constant 
thrust units. Ministry of Supply con- 
tract for the constant thrust Spectres 
was received in 1953 and the first such 
unit ran in 1955. 

British Army Develops 
Anti-Tank Missile 

London— British army disclosed a 
new anti-tank guided missile with an 
accuracy which it says can be measured 
"not in yards or even feet but in 
inches.” Missile, not yet in service, is 
guided visually onto the target with a 
remote apparatus resembling a combi- 
nation of a steering wheel and a peri- 
scope. It was developed in Australia. 

Improvements Slated 
For German Airports 

Bonn— USAF has ticketed SI i mil- 
lion for the biggest U.S. military dol- 
lar expenditure in Germany since the 
end of the war. 

Twelfth Air Force said the funds 
will be used to extend the 10th TAG 
Reconnaissance Wing’s present run- 
way at Spangdahlem to 10,000 ft. 

Provisions for spending U.S. dol- 
lars for construction in Germany were 
established by agreements in late 1956 
between the German Finance Ministry 
and the U. S. Since the end of the war 
major construction has been paid for 
with Deutsche Marks originating from 
occupation costs. German Support De- 
fense funds and Mutual Aid counter- 
part funds. 

Work on the runway extension has 


started and is slated to be completed 
in 90 days. 

Only seven other runways in Europe 
arc currently in the 10,000 ft. category. 
Other runways west of the Iron Cur- 
tain and east of the Atlantic which are 
larger include those in North Africa 
at Ben Gucrir (14,000 ft.), Nouasscur 
(12.200 ft.), and Whcelus, Tripoli 
(11.000 ft.). A facilitv at Lajorcs field 
in the Azores is 10,800 ft. long. 


A 12th Air Force spokesman said 
the primary reason for the longer 
Spangdahlem runway is to handle more 
modern aircraft including the RB-66, 
twin-jet reconnaissance bomber, used 
by 10th TAC Reconnaissance Wing. 

Should the aerial inspection plan 
proposed by President Eisenhower conic 
into effect, the RB-66 operating from 
fields such as Spangdahlem would 
probably be tapped for part of the 
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SUBSTITUTE FOR 
DEPENDABILITY 

To be certain of receiving genuine 
factory parts for your Pratt & Whitney 
Aircraft engine, see a factory-author- 
ized distributor when you need engine 

These approved distributors, located 
conveniently in all parts of the country, 
keep comprehensive stocks of factory 
parts, and have the facilities, skilled 
personnel, and up-to-date P&WA in- 
structions to give you the best possible 

To insure the best performance from 
your Pratt & Whitney Aircraft engine, 
see these P&WA distributors: 

AIRWORK CORPORATION, 

5245 Northwest 36lh St., Miami, Fla. 

NORTHWESTERN AERONAUTICAL COMPANY 


PACIFIC AIRMOTIVE CORPORATION 



Pratt & Whitney 
^ Aircraft 

Division of United Aircraft Corporation 
East Hartford, Connecticut 



Navy Mixes Two Generations 

Naw's last piston engine fighter development. Grumman F8F Bearcat is shown in flight 
with its latest Gromman successor, F11F-1 Tiger. Supersonic F11F, powered by Curtiss 
Wright J65 turbojet, is undergoing carrier evaluation. 


job. Contracts processed under U.S. 
German construction agreements are 
awarded directly to the German Fi- 
nance Ministry which in turn selects a 
contractor mutually agreeable to both 
governments. 

U. S. Air Force control of West 
German airports has become an clec- 

ln’ a letter to Chancellor Konrad 
Adenauer, the chief executive officer 
of the State of -Hesse has demanded 
that USAF turn over its part of Frank- 
furt Rhein-Main Airport, West Ger- 
many's biggest, to the Germans. 

Minister-President George August 
Zinn has released the text of the 
letter he wrote to Adenauer asking the 
federal chancellor to back a free-the- 
airport drive. He says he has not re- 
ceived a reply to date. 

Adenauer is leader of the majority 
Christian Democratic party. Zinn is 
a member of the Social Democrats, 
the country’s chief opposition party. 


National elections are scheduled for 
September 15. 

'I tie Frankfurt Airport has one run- 
way under U.S. military control for 
the use of MATS, the’ other under 
federal government control for the use 
of civilian planes. 

In his letter, Zinn. advised Aden- 
auer that his state government has in- 
formation USAF plans to expand its 
runway to handle jets. He added that 
according to his information, the Bonn 
government had agreed to it. 

A spokesman at the Federal Min- 
istry or Transport denied that such an 
expansion had been agreed to, claiming 
the request had not even been made. 

A USAF spokesman said that if 
such an expansion is being planned, 
it is at a higher level than the European 
command one. However, he added that 
the Air Force does not plan to release 
Rhein-Main and that no German re- 
quest to this effect has been made. 

Zinn’s letter is seen as an election 
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maneuver in the vigorously contested 
campaign. It is also part of a running 
battle between Frankfurt and Bonn 
for top place among West Germany's 

With the Walin Airport, halfway 
between Bonn and Cologne, now offi- 
cially released from British control, the 
Frankfurt boosters arc worried that an 
all-civil airport will have an edge over 
a mixed military-civilian one. 

Federal Transport Minister Ilans- 
Christoph Seebolim probably had these 
fears in mind this week when he said 
he believes the civilian side of Frank- 
furt Airport will be the first in West 
Germany to handle trans-ocean ic jet 
passenger planes. He said he did not 
think Air Force planes would interfere 
with jet passenger planes because the 

The civilian-controlled runway has 
been extended from 7,000 ft. to 9,842 
ft. but the additional length will not 
be opened until September 1. Trans- 
port Ministry officials say that another 
1,968 ft. can be added within three to 
four months in order to accommodate 
jet transports. 

United Aircraft Plans 
$2,500 Engineer Prize 

East Hartford, Conn.— To encourage 
technical advancement in all divisions 
of the United Aircraft Corp., a medal 
and a 52,500 prize will be awarded an- 
nually by the company for the outstand- 
ing engineering accomplishment by a 
company engineer. 

Members of engineering staffs of 
United's three divisions, Pratt & Whit- 
ney, Sikorsky and Hamilton Standard, 
are eligible. ' No rigid rule will govern 
the selection and even- engineering ac- 
tivity, large or small, will be consid- 
ered. 

Award will be named after the late 
George J. Mead, one of the organizers 
and engineering head of Pratt & Whit- 
ney when it was founded in 1925. He 
designed Pratt & Whitney's first radial 
air-cooled engine from which evolved 
the Wasp series. 

880 Requires Special 
Camera for Templates 

Huge template camera has been ac- 
quired by Convair San Diego Division 
of General Dynamics Corp., for work 
on its 880 jet transport. 

Built by Robertson Photo-Mechanix, 
Inc., Chicago, camera is 30 ft. long, 
S3 ft. high and 7 ft. wide, weighs more 
than 10,000 lb. It will be able to re- 
produce templates ranging up to 5 x 
12 ft. and within 1/ 200-in. tolerances. 
Unit uses 42-in. film or plates, is fo- 
cused manually or electrically with me- 
chanical-electrical interlocking feature. 



FOR LIGHT, MORE RELIABLE 
SERVO SYSTEMS 


SERVO MOTORS 

Standard Kearfott servo motors and servo motor- 
generator combinations are now available for 
operation with transistorized amplifiers. These 
units feature center tapped control phase windings 
rated 40 volts in series and 20 volts in parallel. 
Fixed phase excitation to size 8 and 10 units is 26 
volts 400 cps and to size 11,15 and 18 motors 1 15 
voles 400 cps. 


1 TRANSISTORIZED AMPLIFIERS 


PDL 


arized si 

11, and 15 sc 


available. This amplifier provides a 40 volt, 6 
output. Designed to meet the requirements of 
MIL-E-5400 it is rated for operation over the am- 
bient temperature range of — 54°C to 4-71°C. Two 
captured screws and a recessed connector are sup- 
plied with unit. Dimensions 1 9i” x IK" x IK" 
high, weight 4.7 oz. 

Write Today For Descriptive Technical Data 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. I. 
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Baroudeur Stresses Rough Field Capability 


in NATO Race 



Paris— Sud Aviation’s latest version 
(S. E. 5004) of the Baroudeur skid land- 
ing ground support aircraft is a strong 
competitor in the new NATO light- 
weight fighter competition scheduled 
to be held in France late this month. 
The S. E. 5004 recently has been flown 
by a variety of international test pilots 
including Maj. Gen. Albert Boyd and 
Maj. Arthur Murray. USAF test pilots. 
It is powered by a Snecma Atar 101E4 
turbojet delivering just over 8,000 lb. 
thrust with a specific fuel consumption 
of 1.06 and engine weight of 2,200 lb. 

The S. E. 5004 grosses 13,500 lb. for 
takeoff and carries 530 gallons of jet 
fuel. It can fly at Mach .93 at sea level 
and has a top speed of 620 knots. With 
full combat load, it can take off from 
unimproved grass or dirt fields in 3,300 
ft and land on its skids on similar 
terrain within 1,500 ft. after touch- 
down. It carries a variable armament 
including two 30 millimeter cannon; 
two 500 lb. high explosive or napalm 
bombs or two multi-cluster rocket 
launching packs. Baroudeur landing 
skids arc made of magnesium fitted 
with expendable steel shoes that are 
easily replaced. Braking during the 
landing is obtained from retract- 
able hooks controlled by the pilot and 
designed into the rear portion of the 
skids and a ribbon type parachute. 
Latest version of the baroudeur also 
uses two ventral fins to achieve greater 
stability and leading edge wing slats. 
Designer of the Baroudeur is W. J. 
Jakimuk who is now sales manager for 
Sud Aviation's Caravelle jet transport. 




Vickers Tooling to Produce Vanguards 



Weybridge, England— One of the 
largest tooling programs ever under- 
taken for a European-built aircraft is 
well under way at Vickers-Armstrong 
(Aircraft) Ltd. for the turboprop Van- 

Vickcrs estimates the total market 
requirement for the Vanguard at about 
250 aircraft and is tooling up for four- 
a-month production. Initial production 
will be at a three-a-month rate in 1960. 

British European Airways and Trans- 
Canada Airlines have ordered 20 each 
of the big turboprops, which are 
powered by four Rolls-Royce Tyne en- 
gines. First BEA aircraft is scheduled 
for delivery in the spring of 1960 and 
TCA will get its first Vanguard in the 
fall of that year. Next customer in line 
is being offered 1961 delivery. 

No Prototype 

There will be no prototype. The first 
aircraft is being built on production jigs 
and already is taking shape. Fuselage 
assembly is to be completed in Decem- 
ber, with wing mating scheduled im- 
mediately thereafter. First flight is set 
for September of next year. 

Production planning for the 76-128 
passenger Vanguard presented an en- 
tirely different set of problems to Vick- 
ers than did the smaller Viscount, on 
which sales arc now approaching the 
400 mark. But the firm was able to 
draw on big-aircraft experience gamed 
in building the Valiant bomber. 

The 410-mph. Vanguard, in fact, is 
being phased into the same building at 
W'evbridgc which turned out the 
Valiants, on which production is now 
ended. More than 500 draftsmen 
were at work on the Vanguard tooling 
program at one point and the results 
of their labors can be seen in the huge 
jigs now going up on the concrete floor 
as Valiant jigging comes down. 




STRINGERS for Vanguard's wing pan 


PRODUCTION 


from the skin line inwards. The cock- 
pit section and center section are excep- 
tions to this but here a profile control 
is used at the jig extremities to insure 
even mating with the other sections. 

A 200-ton Htifford stretch press is 
used to stretch Vanguard fuselage 
panels and smaller Huffords for the 
frame sections. Fuselage is built up from 
pre-assembled panel-and-stringcr sec- 
tions. Skin is flush riveted to stringers. 

Largest of the assemblies are the for- 
ward and aft fuselage sections. Each of 
these is built in two halves, with top 
and bottom panels being added at the 
second stage of assembly to form the 
completed fuselage section. 

Half Sections 

Each of the “half bodies,” as Vickers 
calls them, is built from 16 of the pre- 
assembled panels. Frames in most cases 
stand on top of the stringers and 
arc clcatcd to the skin with no cutout 
in the frame. Cleats, rather than the 
frames, are cut out at the stringers. 
There is about a 20-in. pitdi between 
frames and 4-5 in. between stringers. 

Windows, which are the 19 in. x 
26 in. elliptical shape as in Viscount, 
are set at a basic 39 in. pitch. There 
are close-pitched vertical members be- 
tween the windows and the last com- 
plete stringer running past the windows 
both top and bottom has a fishplate 


With a fuselage length of 122.8 ft. 
and a wingspan of 118 ft., the double- 
bubble Vanguard will be one of the 
largest airliners in the air. This is re- 
flected in the 20 ft. high cast-iron fuse- 
lage jigs at Weybridge. 

Fuselage assembly of the Vanguard 
takes place in three major steps: 

• Construction of five subassemblies— 
cockpit section, forward fuselage sec- 
tion, wing center section, aft fuselage 
section, and tail cone. 

• Cockpit joined to the forward fuse- 
lage section and the tail cone to the 
aft fuselage section. 

• Union of these three major subas- 
semblies to form the completed 
fuselage, an event that doesn’t occur 
until almost two-thirds of the way down 
the assembly line. The wing is added 
later. This method enables both the 
fuselage and wing to be carried to an 
advanced stage before joining. 

The method of construction is en- 
tirely different from that of the Vis- 
count, where the fuselage is assembled 
in one jig. 

Major assemblies of the fuselage were 
decided upon in a manner enabling 
construction to be as much as possible 
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The emphasis is shifting 


It used to be that you would design 
an airframe for payload — and pro- 
vide minimum required instrumen- 
tation. 

The emphasis is shifting. 

In this new age of electronic mis- 
sile guidance and identification, the 
chicken is now the egg and the cart 
pulls the horse. Instrumentation 


comes first — after which a mobile 
container is designed that will carry 
it with greatest efficiency. 

This shift finds the sturdy shoul- 
ders of Stewart- Warner Electronics 
braced for the greater load. Stewart- 
Wamer has pioneered in electronics 
for thirty years. Today, S-W Elec- 
tronics is pioneering in the strato- 
spheric electronics of tomorrow. 


E3ELECTR0IIICS 




which picks up these verticals. 

For stiffness there is a "topliat" 
(omega) section around each window 
with a fishplate which picks up on the 
frames alongside the windows. Al- 
though there arc separate cleats at all 
other frame and stringer junctions there 
is a continuous cleat in the window 
region. 

rhere is doubling around the door 
areas and, at some points, tripling, with 
the basic skin and two doubles. 

The floor member provides the tie 
between the upper and lower bubbles 
of the double fuselage. 

Tail cone is built as a single unit 
while the cockpit is built in two liaises 
split at the floor level. The nosewhccl 
bay is an imprcssurizcd box in the nose 
section. 

This differs from the Viscount in 
which the whole underside of the 
nose section is unpressurized. Unpres- 
surized areas in the Vanguard, in addi- 
tion to the nosewheel bay. are the nose 
radome and the tail cone. 

Center Section 

Fuselage center section, where the 
wing joins the fuselage, is built around 
a wing torsion box whose three shear 
webs arc hung onto the three main 
frames. Although the wing torsion box 
itself is pre-assembled. this section of 
the fuselage is built as a complete as- 
sembly with no pre-stressed skin. 

Three main frames which carry the 
shear webs are forgings to the point 
where the load drops off and then re- 
turn to the fabricated assembly of 
other frames. There is more extensive 
cleating here than in the fore and aft 
fuselage sections. 

Torsion box itself passes, of course, 
below the flooring and the stubs from 
the shear webs extend outside the 
fuselage slightly to pick up the wing 

torsion box through the forward web 
and from there to the integral tanks in 
the wings. Systems and ducting pass 
under the torsion box. 

There is an electrical bay forward of 
the box and a hydraulic bay aft. Access 
to these is through cutouts in the bot- 
tom of the fuselage. The hydraulic bav 
is a self-contained compartment which 
is pressurized at a slightly lower pres- 
sure than the 6.5 psi. working maxi- 
mum of the cabin. By pressurizing the 
hydraulic cupboard slightly below 4 
psi., a bleed is provided into the bay 
which prevents cabin contamination. 

The three shear webs which form 
the two-bay torsion box carry through- 
out the wing. Integral construction is 
used for both top and bottom surfaces 
of the wing torsion box, with leading 
and trailing edges and tips being added 
after the box is joined to the fuselage. 
This differs from the Valiant procedure 


in which the wing is assembled as a 

Each wing contains, on its bottom 
surface, two constant and two tapered 
main panels, and two constant and two 
tapered outer panels. The top surface 
is the same except for providing four 
cutouts for access to the inner tank. 


Access to the outer wing tank is 
through removable panels in the lead- 
ing and trailing edges. 

The two inboard integral tanks of 
the Vanguard carry 2,220 U.S. gallons 
each and the two outer tanks 840 U. S. 
gallons each. 

Altogether, there arc 54 panels of 
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varying shapes used in the construction 
of a Vanguard wing from tip to tip. 
These are milled from stretch leveled 
panels which vary from 12 to 29 ft. 
in length, from 27 to 30 in. in width, 
and horn 1J to 2 in. in thickness. 
Upper panels are D.T.D. 5020 and 
lower panels 24ST4. 

The panels arc first surfaced on a 
Cramic machine designed for the job. 
The stringers then are milled out on an 
Onsrud A.90 spar milling machine 
which has a table 45 ft. in length and 
3 ft. wide. Carbide-tipped milling cut- 
ters are of the adjustable inserted tooth 
type. 

Edge profiling is done on a Cramic 
profiling machine which has a table 42 
ft. bv 6 ft. 

After milling, the skins are curved 
by hot forming and shot peening. The 
forming is done on a Vickers-designed 
machine built by Alltools Ltd. The 
shot peening is done on a Tilghman 
machine which uses 0.011 in. diameter 
steel shot. Rate of feed through the 
shot produces the desired degree of 

In construction of the wing, the 
shear webs are built up separately and 
then the wing torsion box is assembled 
in the main wing jigs. 

Since the wings arc machined, they 
will be painted. It is therefore planned 
to paint the entire aircraft and an ex- 
perimental paint job now is being ap- 
plied to a Viscount in anticipation of 
this Vanguard requirement. 

In view of the integral construction 
employed in the wing, it is interesting 
to note that the Vanguard came close 
to being a high-winged aircraft. It was 
designed originally to specifications laid 
down in 1953 by British European Air- 
ways and BEA favored a high wing as a 
result of its favorable experience with 
Elizabethans. 

High Wing Studies 

“An immense amount of work was 
done on high-wing design studies.” 
Vickers spokesman said. “Not only 
were the airplanes drawn on paper, but 
preliminary weight and stress calcula- 
tions were made and performance and 
economy analyzed for each study. Some 
very interesting high-wing aircraft were 

Trans Canada, which entered the pic- 
ture at this time, put forth some strong 
arguments against the high wing, how- 

TCA insisted that a high wing 
would not be acceptable in the U.S. 
and Canadian market, that it presented 
many servicing problems, increased 
ditching risk, and made it impossible 
for the pilot to see from the cockpit 
whether the wings were free of snow— 
an important point to Trans Canada. 

So the low-wing design was adopted. 
Consideration also was given to making 


the Vanguard a pure jet but turboprop 

mands produced the doubledxtbblc 
fuselage, with its two large freight holds 
below the passenger deck. 

From a semi-final field of five designs, 
the choice was made in April, 1955. of 
the aircraft which is being built today 
at Wcybridge. BEA placed an order 
for 20 in 1956 and this was followed 
in January of this year by a TCA order 
for 20 with an option on four more. 

TCA said it placed its order onlv 
after an "exhaustive analysis” of all 
types of American and British aircraft 
on order for the 1960s. 

According to Rolls-Royce the stage 
1 Tyne will be available in 1959 to pro- 
side a Vanguard cruising speed of 410 
mph. Stage 2 Tyne (1961) is to give 
425 mph. while stage 3 Tyne (1963) 
will have a corresponding cruising speed 
of 440 mph. 

Various Configurations 

Vickers is offering the Vanguard in 
a 76-passcnger first class configuration, 
86-passenger mixed version, 93-pas- 
senger tourist layout, and 128-pas- 
senger coach configuration. 

Aircraft is designed for ranges up to 
2,600 miles. Maximum gross takeoff 
weight is 141,000 lb. Payload is 24.000 
lb. Vickers notes that approximatelv 
two-thirds of the Vanguard's payload 
can be carried in the underfloor holds, 
providing freighter operation without 
modification of the passenger cabin. 

The two holds provide a total volume 
of 1,410 cu. ft. The forward one has 
a 28 ft. length and the rear one, 22 ft. 
8 in. Both have an interior height of 4 
ft. 3 in. Loading doors are 5 ft. 6 in. 
by 3 ft. 10 in. The doors arc vertically 
opening “clamshells” with the two 
halves counterbalanced. 

Loading is at truck-bed height. 

Studies have been made of an all- 
freight version of the Vanguard which 
would have a 7.110 cu. ft. capacity for 
40,000 lb. of cargo carried in three com- 
partments. the main cabin and the two 
lower holds. In this aircraft, the rear 
passenger door would be replaced by a 
large freight door measuring 5 ft. 10 in. 
high by 9 ft. wide. Vickers estimates 
the Vanguard freighter would achieve 
operating costs of 4.9 to 5.5 cents per 
ton-mile. 

There are four main doors in the 
passenger cabin of the Vanguard— two 
entrance doors located fore and aft on 
the left side, each fitted with folding 
stairs, and two emergency exit doors 
on the right hand side which double as 
sen-ice entrances to the galleys. In ad- 
dition, there is a third emergency exit 
door on the left side at the rear of the 

Two cabin window emergency exits 
arc placed on each side over the wing 
and windows next to the main pas- 
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sengcr entrance doors and also sen-e as 
emergency exits. 

Accommodation is provided in the 
Vanguard 950 cockpit for a flight crew 
of three. There is no flight engineer’s 
station but the third crew seat, to the 
rear of and between the pilots, prov ides 
access to engine, propeller, landing gear, 
flap and trimming controls situated on 
the control pedestal. 

Conventional flying controls are 
manually operated by push-pull control 
rods. For parking control surfaces can 
be locked mechanically from a lever on 
the control pedestal. A restrictor bar 
connected to this lever docs not permit 
sufficient power for take-off with the 
locks on although it allows power for 

Flaps are Fowler type fitted in four 
sections per side and connected by 
bogies which move on rollers in steel 
guide rails. They are hydraulic. 

The Vanguard’s tricycle landing gear 
has twin wheels on both nose and main 
gear. Since the gear retracts forward, 
there Is a free fall emergency lowering 
system. Main gear retracts into the 

The Tyne engines drive four-bladcd 
dc Havilland 14 ft. 6 in. diameter, con- 
stant-speed. fullv-feathering propellers. 

First Vanguard produced will be used 
for extensive flight testing but the com- 
pany plans ultimately to sell it. After 
flight of the initial aircraft in Septem- 
ber, 1958, the second aircraft will come 
off the assembly line in November/ 
December. These will be followed by 
four more at about three month inter- 
vals during 1959 and certification test- 
ing will be carried out all through that 
year. BEA then will bike delivers- of its 
first aircraft early in 1960, with Trans 
Canada receiving its first Vanguard in 
the early autumn of the same year. 

PRODUCTION BRIEFING 


American Aerophysics Corp., El Sc- 
gundo, Calif., added a Fiberglas Di- 
vision. The new division plans to 
produce Fiberglas-rcinforccd plastic 
laminates for jet vanes, rocket exhaust 
nozzles, aircraft wing and fuselage struc- 
tures. missile fins and control surfaces, 
radomes, access doors, and external 
stores. Laminates will be adapted to 
high temperatures. 

Aeronca Mfg. Corp., Middletown, 
Ohio, said a S400,000 Onsrud spar mill- 
ing machine has been installed as part 
of the new equipment needed for air- 
frame subcontracting. Among present 
and contemplated programs are parts 
for the KC-135 tanker. 707 commercial 
airliner and improved B-52G. all for 
Boeing Aircraft Corp. The spar mill 
will take 60 ft. long pieces and can 
eventually be converted from template 
control to numerical control by hipc. 
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MATS Tests 4-D Navigation in Pacific 



By Russell Hawkes 

Hickam AFB, Hawaii— Four-Dimen- 
sional Optimum Flight Planning 
Navigation is getting mixed reaction 
from Military Air Transport Service, 
only carrier which has used it operation- 
ally. The highly refined pressure 
pattern navigation technique can extend 
range or cut fuel requirements by 10% 

Air crews and meteorologists in the 
Pacific Division of MATS are generally 
in favor of the optimum technique. 
Reduction in fuel consumption has 
never approached 10% in the Pacific 
but is still thought to add up over a 
period of months to a significant sat ing. 
Other benefits have been an apparent 
improvement in accuracy and con- 
sistency of forecasts, and better team- 
work between operations and weather 

But a question sometimes asked is 
whether the benefits arc great enough 
to match the expenditure of extra man- 
hours in preparing 4-D analyses and 
optimum flight plans. 

ARDC Contract 

The technique was developed by 
Cook Research Laboratories of Chicago 
under a contract awarded by Air Re- 
search and Development Command. A 
modification for Strategic Air Command 
is now being developed. 

The four-dimensional analvsis, as its 
name indicates, represents large scale 
atmospheric pressure variations con- 
tinuously in latitude, longitude, alti- 
tude and time. Winds can be derived 
for any point on the analysis by 
reference to the known relationship 
between wind flow pattern and pressure 
pattern. The pressure pattern at a 
time several hours in the future can be 
figured by linear interpolation between 
a forecast and the current analysis. 

Optimum flight planning uses the 
four-dimensional analysis, a special hand 
computer and a simple technique to 
draw from pressure data the minimal 
time track. Use of digital computers, 
improved long range communications 
and tie-in to numerical weather 
prediction will increase effectiveness. 

The 4-D optimum technique is 
expected to reach its full value with the 
advent of turbine powered aircraft 
because of the critical importance of 
fuel economy in their operations. 
Several commercial carriers with long 
overwater routes and jet transports on 
order have sent representatives to the 
MATS Optimum Flight Planning 
School here to study the technique for 
possible adoption. 

The accuracy of any pressure pattern 


navigation method decreases in low 
latitudes and within 20 deg. of the 
equator is so slight as to make the 
method useless. Air Force Cambridge 
Research Center is currently seeking a 
way of fitting the lower latitudes into 
the 4-D optimum flight planning 
technique. 

MATS Pacific Divisions routes 
reach into what is probably the most 
unfavorable area yet to be flown 
operationally using the optimum tech- 
nique. Keystone of these routes is 
Hickam, located almost precisely at 20 
deg. north latitude. The great expanse 
of the area, sparsity of reporting points 
in the weather observation net and the 
flatness of pressure gradients during the 
summer months all contribute to the 
difficulty of operating on optimum. 
In winter, when pressure gradients and 
hence winds are stronger, the payoff is 
somewhat greater. The division would 
like to flv directly from Tokyo to 
Hickam, skipping the usual fuel stop 
at Midway. This would produce a 
considerable su ing in time and expense. 
According to the 1st Weather Wing 
based in Japan, this is impossible in 
summer and possible in winter only 
with the use of optimum flight plan- 
ning. 

Experience has shown that the 
optimum track often lies quite close to 
tbc great circle track or the rhumb line 
track on Pacific routes. To save man- 
hours, the division has adopted a 
modified method using six selected 
tracks between Hickam and the MATS 


West Coast terminal at Travis AFB, and 
1 3 selected tracks between Hickam and 
Tokyo. On the basis of each new 
synoptic analysis, an optimum track 
is plotted for each route and all flights 
arc dispatched along the closest selected 
track until the next periodic synoptic 
analysis is released. 

An hour and 20 minutes is required 
to make an optimum flight plan while 
only 20 to 25 minutes is required to 
make a selected track flight plan. The 
selected track plans are pre-printed and 
the problem is largely reduced to one 
of card indexing. Since the track 
selection is based on an optimum plan, 
some of the advantages of optimum 
remain. AFCRC is working on modifi- 
cations of plotting aimed at making 
pure optimum more economical in 


Weather Data 

Meteorologists feel that the per- 
centage increase in fuel economy could 
be substantially raised if the number 
of weather reconnaissance flights over 
the ocean were doubled. This would 
increase the density of reporting points 
contributing to analyses and thereby 
improve the accuracy of forecasts. The 
purpose of the technique is to get the 
best possible use out of available 
weather data no matter how limited. 
But forecast accuracy is now less than 
the potential precision of the optimum 
flight planning method on which the 
10% figure is based. This being true, 
forecast accuracy is an important limit- 
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ing factor on the advantages to be 
realized from the technique. If it is 
improved it might justify a return to 
pure optimum even without anticipated 
improvements. 

Rigid air traffic clearances and the 
difficulty of radio communication over 
the long distances involved tend to 
prevent crews from getting the most 
out of optimum because flexibility is 
one of its chief characteristics. Designed 
for use in areas where weather report- 
ing will probably never be as complete 
as it is in the United States, it makes 
available to the navigator methods of 
in-flight re-analysis on which to base 
flight plan amendments. 


Inability to make full use of the 
information gained by re-analysis robs 
optimum of some of its advantage. 
Present clearances limit a flight to a 
50 mile wide corridoi and eliminate 
any opportunity to "play the weather.” 
One MATS pilot has suggested that 
optimum would show a bigger advan- 
tage if it were not for the fat fuel 
reserves often carried by MATS air- 
craft as a safety' margin. He reports 
that these, eliminate incentive to do 
the work necessary to get the most from 
optimum. Destination can always be 
reached easily and the cumulative value 
of a few hundred pounds of fuel and 
a few minutes of flight time saved each 


flight are not always reco 

Meteorologists and navigators 
approve of the more objective and more 
useful continuous representation in the 
4-D analysis. The former method of 
presenting winds at certain points in 
space and time required the navigator 
or a meteorologist to split the differ- 
ences subjectively to make data applic- 
able to a specific route and altitude. 
Since 4-D analysis is somewhat more 
objective than former methods, it 
produces a better forecast in the hands 
of inexperienced meteorologists. Sub- 
jective methods are acquired only by 
experience. 

Contour Map 

The 4-D analysis is a contour map 
showing the variations in tme height 
of a certain value of barometric pres- 
sure or pressure altitude. In the stand- 
ard atmosphere, values of barometric 
pressure are assigned a normal height. 
Therefore a pressure can be identified 
in terms of its normal height. This is 
pressure altitude. 

The basic term in the analysis is 
D value, the difference in feet between 
the pressure altitude at which the 
analysis is being made and the same 
value of true altitude at a point on 

Essentially, it is the altimeter cor- 
rection needed to derive true altitude 
from pressure altitude. 

The advantage of using D value 
rather than millibars, the conventional 
meteorological unit of pressure, or the 
true altitude of a given pressure level, 
is that the numbers arc kept small 
for ease of computation and it is a 
relative term easily modified by other 
relative parameters. 

If the true altitude of a point is 
higher than its pressure altitude, then 
a plus D value is recorded. For in- 
stance, if pressure altitude at a point 
is 10,000 ft. and true altitude is 10,400 



Redstone Airlifted 


Army’s Redstone missile, produced by the Chrysler Corp. near Detroit, is loaded aboard a 
USAF Douglas C-124 Globemaster for transport to test site at Patrick AFB, Fla. USAF. 

transport and the lashing down for the trip. 
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If you use stainless or high alloy pipe or tubing, this 
new illustrated handbook was written for you. It’s 
48 pages big — packed with informative data that 
you'll refer to again and again. 

The table of contents is too long to list here, but 
it includes, for example, analysis and conversion 
tables, corrosion characteristics, weights, alloy prop- 
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is lower than pressure altitude at a 
point then a minus D value is recorded. 
When conditions arc standard and un- 
corrected pressure altitude is the same 
as true altitude. D is zero. 

On the 4-D analysis chart, lines of 
equal value analogous to contour lines 
are drawn and each line is separated 
from the next by an arbitrary difference 
in D value such as 200 ft. The hori- 
zontal distance in miles between the 
contour lines divided by the vertical 
difference in D value between them rep- 
resents the rate at which pressure rises 
or falls along a horizontal scale at the 
moment the analysis is made. The 
steepness of this gradient indicates the 
intensity of the pressure system. 

In the absence of a dense network 
of stations reporting actual winds, a 
theoretical approximation is needed to 
convert pressure distribution to winds. 
This approximation is found in the 
geostrophic assumption that winds will 
flow parallel to the pressure level con- 
tour lines and with high pressures to 
the right and lows to left at a speed 
inversely proportional to the spacing 
between the lines. 

The driving force behind the wind 
is the pressure gradient since air tends 
to flow down the gradient to flatten 
highs and fill lows. In geostrophic 
flow, the direction of the wind is not 
across the contour lines as might be 
expected, but parallel to them because 
Coriolis force deflects moving air 
masses to the right in the northern- 
hemisphere and to the left in the south- 
ern hemisphere, opposing the pressure 
gradient force. When the velocity of 
the air mass is great enough to generate 
Coriolis force equal to pressure gradient 
force, the resultant direction of flow 
will be parallel to the contour lines. 
Known Error 

There is a known amount of error 

in the geostrophic approximation be- 
cause of the effects of surface friction 
and centrifugal force in curved flow, but 
the error is of the same order of mag- 
nitude as the probable error in the plot- 
ting of the pressure distribution on 
which the wind calculation is based so 
it is generally ignored. Inaccuracy of 
the geostrophic wind as a representa- 
tion of the actual wind is usually 
limited to an error in velocity. Direc- 
tion of flow conforms quite closely to 

If pressure systems never shifted or 
changed and if" the flight were made at 
precisely the pressure altitude of the 
analysis', the geostrophic approximation 
and the D analysis would make possible 
good pressure" pattern flight plans. 
Since they move and change continu- 
ously and' since flights must often be 
made at altitudes other than that of 
the analysis, the 4-D analysis incorpo- 
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rates other gradient type presentations 
for change of D with time and altitude. 

Variation of D with time is desig- 
nated by the Greek letter Tau. The 
Tau value is stated as change of D in 
feet per hour. A rise is recorded as a 
plus value and a fall is recorded as a 
minus value. The meteorologist de- 
rives it by interpolating between the 
current analysis and a forecast. If it is 
a 24 hour forecast, he will measure the 
variation of D for a number of points 
in that period and will divide the varia- 
tion at each point by 24 to arrive at 
the Tau value for the point. Lines of 
equal Tau value are then plotted on 
the 4-D analysis so that the flight plan- 
ner can interpolate between adjacent 
lines to find Tau for any point on the 
map. 

The flight planner multiplies the Tau 
value at a point by the age of the analy- 
sis in hours and adds this to the D 
value on the analysis to get D value 
at the time of flight. As the flight pro- 


gresses and the analysis ages, the mul- 
tiples of Tau used increase at one per 
hour. Each hour's flight is based on 
a forecast for the appropriate time. 

S Value 

The analvsis is translated to other 
altitudes by means of the S value which 
is the D change in feet per thousand 
feet of pressure altitude. S stands for 
Specific Temperature Anomaly and 
means the variation of temperature at 
a pressure altitude from the tempera- 
ture at that altitude in the standard 
atmosphere. The thickness of a layer 
of air with a given mean pressure alti- 
tude is dependent on its mean tempera- 
ture, therefore the D value at a pres- 
sure altitude surface in the layer can 
be calculated from the temperature 
anomaly and the known D value at the 
analysis altitude. 

The tool for figuring S value is a 
graph known as a Pastagram which gets 
its name from the initials of Pressure 


Moon Radar to Track Satellite 


Altitude vs. Specific Temperature 
Anomaly. T)ie S value is indicated by 
the point at which the appropriate tem- 
perature line intersects the appropriate 
altitude line. If the temperature is 
above standard for that pressure alti- 
tude, the sign of the S value is plus, 
if it is below standard the sign is minus. 
The S value is multiplied by the num- 
ber of thousands of feet between analy- 
sis altitude and flight altitudes and 
added to the D value at the analysis 
level if flight altitude is higher and 
subtracted if flight altitude is Tower. 

In MATS Pacific Division, the use of 
S has been abandoned as it is the only 
part of the analysis which must remain 
fixed in time. Division meteorologists 
feel that an S value several hours old is 
not often worth plotting, especially 
since most of the division's flights are 
within 2,000 ft. of the regular 700 
millibar (9,880 ft. pressure altitude) 
analysis. The D change in this dis- 
tance is not ordinarily significant. The 
S value is now most commonly used 
for in-flight re-analysis. In this case it 
is based upon observations made inde- 
pendently after the plane is in the air. 

An optimum track is laid out on a 
4-D analysis chart by constructing 
hourly time fronts between departure 
and destination and then plotting 
hourly headings. The first-time front 
is constructed by plotting the points 
which would be reached after an hour’s 
flight on a number of possible headings 
and drawing a line between them. This 


is the time front. The shortest distance 
in miles between the point of departure 
and any point on the time front is 
equal to ground speed since the 
time of flight is one hour. Successive 
time fronts all the way to the destina- 
tion are laid out by finding the points 
reached after an hour's flight on head- 
ings perpendicular to the last front and 
joining them in the new front. 

Tlic hourly time fronts could be con- 
structed by figuring a great many point 
winds by means of the geostrophic for- 
mula aiid then computing a series of 
wind triangles to get ground speeds 
with which to plot the points for the 
construction off each time front. Ob- 
viously, the time required for this 
would" be prohibitive. 

Plastic Computer 

Cook Research has created a trans- 
lucent plastic computer which can 
be used to do this without estimating 
winds or drawing vector diagrams. Based 
upon the perpendicular relationship 
between pressure gradient and wind di- 
rections, it derives tailwind or headwind 
component from the pressure gradient 
along a reference line perpendicular to 
the heading and crosswind component 
from the gradient along a reference line 
to the heading. The lines are drawn on 
the computer in the form of a cross and 
arc the same arbitrary length because 
the change in D value from one end of 
a reference line to the other is the basis 
for calculation of one of the wind com- 


ponents. It D value falls from the tight 
end to the left end of the lateral line, 
there will be a tailwind and its strength 
will depend on the amount of the drop. 
If D falls from left to right there will 
be a headwind. 

If D value falls from rear to front 
along the heading line, the crosswind 
component will be from left to right. 
The reverse will be true if D falls from 
front to rear. 

Since the duration of flight can be 
found before the track is drawn simply 
by counting the time fronts, the fuel 
requirement can be established 1 5 or 20 
minutes before the flight plan is com- 
plete. The track is then drawn back- 
ward from destination to departure. 
The heading from the last time front 
to the destination should be perpendic- 
ular to the front to give the minimal 
track. The computer is then used to 
figure the drift in miles due to cross- 
wind on that heading in the fraction of 
an hour required to reach destination. 
A point is marked on the chart upwind 
from destination a distance equal to 
drift. The heading line is drawn be- 
tween this point and the last front. 
Where the two intersect is the point of 
departure from the last front to destina- 
tion. A line between this point and 
the destination is the minimal time 
track. Track heading and drift lines 
form the familiar wind triangle though 
no wind values as such are used. 

The point of departure from the last 
time front now becomes the destina- 
tion in the flight from the preceding 
time front and the procedure is rc- 

C itcd for each hourly zone all the way 
:k to the original departure point. 
It will automatically provide the opti- 
mum balance between the best wind 
conditions and extra distance flown to 
obtain them. 
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by the Office of Technical Services, 
United States Department of Com- 
merce. Washington 25, D, C.: 

The Preparation and Properties of 
Some Fluorine-Containing Diesters— 
by J. F. O'Brien and others, W'right 
Air Development Center. SI .00; 39pp. 
(P.B. 121910). Nonmetallic Ferromag- 
netic Materials— by General Fdcctric 
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ture Ferrites: $.75, 27pp.: (P.B. 
121874). 

Part 3— Ferrite Single Crystals: 
S.75, 23pp.: (P.B. 121858). 

Part 4— The NiO-Fe-O. System: 



Heater Tests Nose Cones 

Nose cone of Army’s Redstone missile is tested in this funnel -shaped heater made up of 
banks of more than 1,000 quartz infrared lamps capable of simulating heat of re-entry. 
Hydraulic jacks simulate stresses of te-entry during heating tests, which last approximately 
50 sec. 5,600,000 watts of electricity are required for a test. Heater is at Chrysler plant 
near Detroit w'hcre Redstone is manufactured. 
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W. J. Barnett and A. R. Troiano. Case 
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Williams. Jr. and M. Adelson. Hughes 
Aircraft Co. and M. L. Ritchie. Uni- 
versity of Illinois, for W'right Air De- 
velopment Center. SI. 00; 39pp. (P.B. 
121896). 

Effect of Gloves on Control Operation 
Time— by J. V. Bradley, W'right Air 
Development Center: S.50; 16pp. (P.B. 
121929). 

The Ability of Untrained Observers to 
Match Visual Forms that are Slightly 
Disparate in Contour— by J. Dccsc. the 
John Hopkins University for W'right Air 
Development Center: S.50; 18pp. (P. 
B. 121820). 

Procedures for Including Human Engi- 
neering Factors in the Development of 
W'eapons Systems— by H. P. Van Cott 
and J. W. Altman. American Institute 
for Research for W'right Air Develop- 
ment Center: S3.00; 119pp. (P.B. 
121916). 

Reliability Design Handbook— by the 
Navv Electronics Laboratory: S3.00; 
(P.B. 121839). 

Symposium on Preservation for Mobili- 
zation Requirements— by U. S. Naval 
Civil Engineering Research and Evalu- 
ation Laboratory: S8.00; 524pp. (P.B. 
131007). 

Electron Transport Properties of Dilute 
Binary Magnesium Alloys— by E. W. 
Kammcr, Naval Research Laboratory. 
S.50: 19pp. (P.B. 121581). 

A Direct Measurement Technique of 
Detcnnining Rocket Exhaust Velocities, 
-by L. E. Bollinger and R. Edse, the 
Ohio State University Research Founda- 
tion on for W'right Air Development 
Center. SI. 00; 40pp. (P.B. 121871). 

Cumulative Fatigue Damage of Aircraft 
Structural Materials. Part 2: 2024 and 
7075 Aluminum Alloy Additional Data 
and Evaluation: A. M. Freudcnthal and 
R. A. Heller, Columbia University for 


W'right Air Development Center: $.75; 
27pp. (P.B. 121909). 

The Properties of Constructional Met- 
als as a Function of Temperature and 
Strain Rate in Torsion— by E. P. Klier 
and others, Syracuse University for 
W'right Air Development Center: $4.00; 
201pp. (P.B. 121912). 

Chlorosulfonation of Silanes and Re- 
lated Reactions— by C. G. Qvcrbcrgcr 
and F. M. Bcringcr. Polytechnic Insti- 
tute of Brooklyn for W'right Air Devel- 
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Development of a Micro Method for 
the Determination of Aliphatic Alde- 
hydes— by E. W. Malmberg and B. 
Weinstein, the Ohio State University 
Research Foundation for the W'right 
Air Development Center: $1.00; 33pp. 
(P.B. 121996). 

The Cryoscopic Heat of Fusion of Am- 
monium Nitrate— bv A. G. Kcnnan, Il- 
linois Institute of Technology for Air 
Force Office of Scientific Research: 
S.50; 14pp. (P.B. 121552). 

Survey of Fundamental Knowledge of 
Mechanisms of Action of Flame-Ex- 
tinguishing Agents— bv R. Friedman 
and J. B. Levy. Atlantic Research Lab- 
oratory for Wright Air Development 
Center: S2.50; 100pp. (P.B. 121853). 

Logistic and Economic Feasibility Study 
on Radiation Sterilization of Foods— by 
R. J. Beclcy, North American Aviation, 
Inc., for Quartermaster Food and Con- 
tainer Institute for the Armed Forces: 
SI .75; 65pp. (P.B. 121925). 

The following reports were sponsored 
by the Office of Technical Services, 
United States Department of Com- 
merce, Washington 25, D. C.: 

A Preview of the Air Force Materials 
Research and Development Program— 
by H. E. Hines and R. F. Walden, 
Wright Air Development Center. U. S. 
Air Force: S2.50; 94pp. (P.B. 111648- 
s2). This publication is supplementary 
to three other volumes: 

Air Force Research Material from July 
1, 1954 to June 30, 1955: $3.50 (P.B. 
11164S-S). 

Air Force Research Material from Julv 
1, 1953 to June 30, 1955: $2.75 (P.B. 
111648). 

Vapor Deposited Coating. Final Re- 
port:— by L. M. Schetky. II. S. Spacil, 
and J. W. W'ulff. Massachusetts In- 
stitute of Technology for Watertown 
Arsenal. U. S. Armv: S1.75; 64pp. 
(P.B. 121725). 
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Carrier Deck Gear Development Pushed 


By George L. Christian 

Lakeliurst. N. J.— Future of carrier- 
based aviation hinges on pushing de- 
velopment of launching and recovery 
systems steadily ahead of development 
of the growing" stable of high perform- 
ance aircraft being designed, built and 
qualified for fleet operation. 

This premise, which already has re- 
sulted in development of an internal 
combustion catapult not dependent on 
a nuclear carrier’s reactor, is spurring the 
Navy into investing S35i-million in a 
new launching and recovery system test 
facility here. To date, almost S22-mil- 
lion is already under contract. 

Called Naval Air Test Facility (Ship 
Installations), the center is being bull- 
dozed out of a 4,500 acre scrub pine 
site at the Lakeliurst Naval Air Station, 
known historically as the Navy’s lightcr- 
than-air headquarters. 

Reason for building such comprehen- 
sive facilities for NATF is to assure 


that, as new, increasingly fast and heavy 
planes move out into the fleet, carriers' 
catapults and arresting gear will be 
capable of handling them. If catapults 
or arresting gear arc inadequate or be- 
come inoperative, then S200-million 
ships as the Forrestal. Saratoga, Ranger 
and the proposed atom-powered CVAN 
(Carrier Attack, Nuclear) become mere 
floating hangars because of their in- 
ability to make their jet plane striking 
force operational. 

NATF's Dual Mission 
Cmdr. R. M. Tunnell, BuAcr Project 
Officer of the facility, told Aviation 
Week that the mission of NATF is to 
evaluate aircraft launching and recovery 
equipment and related component. It 
will take all such gear and test and 
evaluate it to determine whether it is 
suitable for a given class of carrier be- 
fore the equipment is committed to a 
ship. A catapult is such an integral part 
of a carrier that it becomes a major 


operation to remove it should it be un- 
suitable. 

“Second part of our mission is to sup- 
port the development of launching and 
recovery systems by providing facilities 
and services to contractors and govern- 
ment agencies engaged in development 
programs in this field,” he said. "Con- 
tractors will find here a facility where 
they can conduct, with their own people 
if they desire, large scale and diversified 
tests on their equipment.” 

Some of the more important prob- 
lems the facility will tackle: 

• Launching. Feasibility of higher 
launching and recovery speeds to give 
airframe designers a freer hand in de- 
veloping very high performance aircraft 
will be investigated. Faster take off and 
landing speeds will impose greater G 
forces on pilot, plane and equipment 
and the Navy wants to find what the 
practical limits of these forces arc. Cur- 
rent catapults impose a peak of about 
5Gs on the pilot during tnc two second 
launch; arresting loads are about 
3-3{Gs. 

If it is found that higher launching 
Gs will momentarily black out pilots, a 
requirement may be created for a device 
which will automatically take the plane 
off from the carrier and control it for 
several seconds of initial flight to allow 
the pilot to recover sufficiently to handle 
the controls. 

Another problem is that the reactor 
of the Navy’s proposed nuclear-powered 
carrier will not develop the approximate 
800 psi. of steam pressure required for 
catapult operation. Therefore, a pro- 
gram is under wav to develop catapult 
powering systems independent of the 
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reactor. Reaction Motors, Inc., has de- 
signed an air/gas generator, prototype 
of which is being tested at the Naval 
Air Rocket Test Station, Lake Denmark, 
N. J. (AW Aug. 12, p. 23) and is called 
Internal Combustion Catapult Power- 
plant (AW- May 6, p. 38). Second 
ICCP, now under construction, incor- 
porates several improvements resulting 
from tests at the rocket station. It will 
undergo a two year development and 
evaluation test program at NATF. 

• Recovery. If higher launching speeds 
become practical, then recovery systems 
capable of handling higher landing 
speeds must be developed simulta- 
neously. 

Vibration Problem 

An associated problem relates to vibra- 
tory loads, induced in cables by arrest- 
ing hooks of heavy and high speed 
planes, which spread through the wire 
into both the arresting engine and the 
airframe, may damage either or both. 
These vibratory stresses may also snap 
the cable itself, causing a hazard. The 
overall vibration problem is spurring a 
priority Navy research program into 
vibration dampers to alleviate the dif- 
ficulty. 

Of the facilities which the Navy will 
provide when the facility is in full swing, 
possibly by 1960, some are already com- 
pleted and a majority arc under construc- 
tion. The rest arc in the planning stage 

Recovery System Test Site consists of 
five jet car tracks. On these tracks, jet 




REACTION MOTOR'S Internal Combustion Catapult Powerplant is shown in this drawing for the first time. Compressed air enters at 
left, is mixed with JP-5 fuel in mixing chamber and ignited. Water, sprayed into the machine through injector, is flashed into steam by 
heat of burning JP-5. expands rapidly and is directed to catapult tubes through opening at right. Device was required to power C14 cata- 
pult being planned for Navy's CYAN (nuclear-powered carrier) because steam pressure generated by reactors is well below the 800 psi. 
needed by steam catapults (AW Aug. 12, p. 23). 
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cars powered by old-model aircraft jet 
engines will push deadloads of aircraft 
weight at high speeds. At a predeter- 
mined point, the engines arc shut down 
and the car quickly will be braked to a 
stop. The deadload hurtles into an 
arresting cable at a velocity equivalent 
to a plane's landing speed to test the 

steel rails guide car and deadload down 
concrete runways. 

First track, 5*800 ft. long, is in opera- 
tion. Car used is powered by four J35 
turbojets and pushes a deadload made 
of sturdy steel I-beams mounted on four 

S neumatic-tired wheels. Weight is 23,- 
00 lb. empty, 50,000 lb. fully weighted. 
Car was designed and built for the 
job by All American Engineering Com- 
pany which has completed a second J33- 


powered car, very similar to the first. 
Certain cowling modifications made on 
the new car make its components more 
accessible, increasing its maintainability. 
Company is also currently responsible 
tor operation of the track at NATF 
which has a capability of 175 kt. with 
the 50,000 lb. dcadload. 

Other four tracks are under construc- 
tion. Three will be 7,300 ft. long and 
will have 200 kt. capabilities with 50,- 
000 lb. deadloads. Last track will be 
12,600 ft. long and will have a 250 kt. 
capability with the same 50,000 lb. 
dcadload. 

Recovery System Test Site will be 
used exclusively to test arresting gear 
systems. Jet cars will also be used to 
push captive, uninhabited aircraft into 
the recovery systems to evaluate their 


compatibility with actual airframes 
under circumstances which cannot be 
duplicated with dcadloads. 

Test site for catapult systems is being 
built at the southeast end of an alreadv- 
completcd 8,000 ft. runway. A 4,000 ft. 
extension to the northwest is being 
proposed. 

Reason for building a new runway in- 
dependent of existing landing facilities 
at Lakchurst was that runway lengths 
might not be adequate to handle some 
of the newer planes. Also, the Navy 
did not want to clutter up a busy, op- 
erational air field with catapults and 
arresting gear. 

Catapults are put at the end of the 
runway rather than on the recovery 
system test site so that, if one fails, the 
other still can be used. 

Currently under construction at the 

pulls. One is a standard, steam-operated 
Cl 3 unit being built by the E. W. Bliss 
Company. Feature of the Cl 3 catapult 
facility is that the entire length of the 
catapult— about 250 ft.— is elevated six 
feet above runway level. A fixed ramp 
leading to the catapult allows planes to 
taxi or to be towed into place. A mov- 
able ramp at the launching end of the 
installation, when in place, allows a 
plane to roll down to runway level again. 
If removed, how'ever, it opens a six foot 
drop at the firing end of the catapult 
to simulate the drop-off from a carrier’s 
bow. This will allow planes that have 
a tendency to sink somewhat after 
launching to duplicate this tendency on 
the Cl 3 catapult facility— up to a dis- 
tance of six feet. 

C14 Catapult 

Alongside the Cl 3 is a C14 catapult. 
Both converge slightly on the mid- 
point of the runway 4,000 ft. away. 

C14 catapult is also being built by 
Bliss, but the engine powering it will 
be RMI's second Internal Combustion 
Catapult powerplant. To generate the 
energy needed to launch a heavy jet, 
the powerplant creates its own steam 


POWERHOUSE framework is shown (left). Aerial photo (right) shows C13 steam catapult (left) and C14 air/gas catapult construction prog- 
ress. Note how Cl 3 installation is raised 6 ft. above runway. 
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in large quantities without recourse to 
a carrier’s boilers or nuolcar reactor. 

The relatively small machine is cyl- 
indrical, measures about 13 ft. in length 
and has an overall diameter of approxi- 
mately 2J ft. To produce power for 
the catapult, air compressed to a maxi- 
mum pressure of 1.500 psi. is intro- 
duced at the small end of the power- 
plant. Air is directed to a mixing zone 
through a perforated air diffuser. JP-5 
fuel is injected into the mixing zone 
through several nozzles located circum- 
ferentially around the powerplant. JP-5 
fuel is used to simplify logistics since it 
is aboard the carrier for the jet planes. 
Catapult Operation 

The fuel/air mixture passes from 
the mixing zone to the ignition and 
combustion zone through a flame 
holder and is ignited by an electric 
spark. The very hot flame impinges 
on a water injector in the center of the 
circular chamber. Water sprayed 
through perforations in the injector is 
instantly flashed to steam by the intense 
heat. Steam passes through the water 
dilution zone, which contains two sets 
of mixing baffles, then is directed to 
the catapult tubes. 

Steam performs the dual jobs of 
greatly increasing the mass of the pro- 
pellant and also cooling it before it 
enters the catapult tubes to drive the 
piston dow'n the cylinder. 

A major difference between the Cl 3’s 
and C14’s operation is that the latter 
generates power as it is needed instead 
of drawing on power (steam) stored in 
large accumulators. Problem facing the 
Cl 4 is to generate power evenly to pro- 
vide a constant rate of acceleration to 
the plane being launched to keep G 

Extending 400 ft. from the firing end 
of each catapult arc tracks submerged 
below the surface of the runway. These 
will be used with friction-type brakes 
to stop deadloads fired bv the catapults 
during tests. A family of dcadloads will 
be available with weights ranging from 
10,000 to 100,000 pounds. 

Catapults will be used to propel 
cither dcadloads or planes, depending 
on tests being conducted. 

At the 4,000 ft. mid-point of the 
runway, construction is under way on a 
Runway Arrested Landing Site (RALS) 
which will be used to test and evaluate 
arresting gear systems, including en- 
gines, and barricades. Barricades arc 
emergency devices— usually some ar- 
rangement of nylon webbing— used as 
a. backstop to halt a plane in case it fails 
to engage the arresting gear. They are 
not the same as the cable barrier for- 
merly used on carriers. 

RALS includes a large subterranean 
room capable of accommodating six ar- 
resting engines of the Mark 7 type and 
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size. A Mk. 7 type arresting engine is 
no toy— it is approximately 6 ft. wide, 
7 ft. high, 50 ft. long, weighs 60,000 
lb. and costs about $150,000. A com- 
plement of six is usually installed on a 


Four Mk. 7 Mod. 1 arresting en- 
gines, the model currently being used 
aboard operational carriers, are being 
installed at RALS. Two additional en- 
gines will be added when needed. 

RALS is needed on several counts: 

• Landings in quick succession— carriers 
sometimes take planes aboard in 20 sec- 
ond intervals— can be duplicated by 
RALS by moving a plane on to a diver- 
sion strip to the right of the runway 
immediately after it has been disen- 
gaged from the arresting gear to allow 
succeeding planes to land. It is this 
quick succession of landings that puts 
the severest strain on arresting cables 
—the part strung across the deck is called 
the pendant— and the engine. This is 
particularly true if several successive 
planes engage the same wire instead of 
distributing engagements over the wires 

Rapid succession landings cannot be 
duplicated on the jet car recover)' tracks 
because it is impossible to fire the dead- 
loads and return them to the opposite 
end of the track fast enough to simulate 
20 second interval landings. 

• Arresting gear systems must be evalu- 
ated with actual aircraft to give realistic 
performance data and to insure they are 
sound pieces of operational equipment. 
Reason is that the arresting gear acts 
as a spring while the aircraft is an elas- 
tic mass with a structure that has a 
certain amount of give, and is equipped 
with landing gear struts that partially 
collapse upon landing. Deadloads made 
of heavy steel I-beams welded together 
and riding on unsprung wheels are 
rigid masses which give different reac- 
tions to an arresting gear's operation. 

RALS was purposely spotted half- 
way down the runway so that planes 
could land into it from either direc- 
tion, depending on wind conditions, 
and still have 4,000 ft. left for a go- 
around if necessary. When the addi- 
tional 4,000 ft. are built on to the 
runway, there will be 8,000 ft. available 
northwest of the RALS. 


Big Powerhouse 

A large powerhouse is being erected 
adjacent to the southeast end of the 
runway to supply power to the steam 
and air/gasoline catapults. 

Steam for the Cl 3 catapult will be 
supplied by four high pressure boilers 
which will produce 36,000 lb./hr. of 
steam at 1,200 psi. Their combined out- 
puts will be used to operate the cata- 
pult. 

Fifth boiler will supply low pressure, 

A compressor plant within the pow- 


British Exchange Program 

U. S. Navy spokesmen have high 

Britain’s Royal Navy and the exchange 
program which has allowed this country 
to develop them to the current state of 



ing the operational efficiency and safety 
of high performance aircraft flying from 
carriers arc: angled deck, steam catapult. 


erhouse will supply compressed air to 
the C14 catapult. 

Two large steam turbines of 7.500 
hp. each will drive a three-stage air 
compressor to provide the quantity of 
air required by the C14's Internal Com- 
bustion Catapult powcrplant. Turbines 
are being supplied by Westinghousc, 
compressor by Carrier under sub-con- 
tract to Reaction Motors. 

On top of the powerhouse will be a 
small control tower which will be used 
primarily to control action at the cata- 
pult and RALS sites. Aircraft flying 
into or out of NATF's runway will be 
controlled by the regular Lakehurst 
tower, at least for the time being. A 
problem exists because of the great 
distance between the Lakehurst tower 
and the new landing strip. 

An instrumentation shop and photo 
lab will also be included in the power- 

Special Projects 

A Special Projects Building is being 
erected on the taxiway leading to the 
landing strip and catapults. It will house 
NATF enginee ring and administrative 
personnel and will have hangar space. 
Latter will be used to prepare aircraft 
for test, install instrumentation, exter- 
nal stores and the like. Building will 
also house a machine shop which will 
be used to modify test equipment and 
provide facilities for an experimental and 
job shop. 

Ground facilities at NATF include: 
taxiway between Lakehurst NAS’s air- 
field and the 8,000 ft. runway which 
has been completed. It permits planes 
to land at the base’s airfield and taxi 
to the catapults in case the NATF run- 
way is tied up with experimental work. 

A taxiwav joining the southeast end 
of the runway with the Recover)’ Sys- 
tem Test Site is nearing completion. 

An access road has been built be- 
tween the Naval Air Station and the 
Recovery System Test Site and ex- 
tended to parallel the first track which 

Most of these projects have been 
funded under appropriations totalling 
$21,726,700. 6 

Several additional facilities, as vet 
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unfunded and totalling $13,769,000, 
arc being planned for NATF. 

Most important single item is the 
High-G facility, which alone is budgeted 
at S9.8-million. 

A 7,000 ft. runway parallel to but 
South of the 8,000 ft. runway will be 
the site of the proposed facility. Its 
purpose, Cmdr. Tunnell said, is to ex- 
plore the limits of forces which can 
be imposed on human beings and equip- 
ment during catapult launchings and 
arrested landings. 

Carrier’s flight deck length has been 
increasing only a little compared with 
airplane performance, so there is a grow- 
ing need to push planes harder to get 
them airborne safely. 

Launchings with current catapults 
take about two seconds during which 
pilots are subjected to a maximum of 
about 5 Gs. 

If pilot, plane and its equipment 
could withstand doubling these forces, 
airframe makers would have considcr- 
ablv greater leeway in designing high 
performance into their carrier-based air- 

Purpose for having a 7,000 ft. long 
runway is that the Navy wants to be 
able to catapult a pilot at speeds up to 
200 kt. and keep him under observa- 
tion for 15 seconds to see whether he 
is capable of flying an airplane after 
having been subjected to a given number 
of Gs. To accomplish this, a sled pro- 
pelled by jet engines will be used. Jet 
engines will supply sustained thrust 
after the initial catapulting. 

If accelerations impair the pilot's 
ability to fly the plane immediately after 
launching, the Navy may be compelled 
to develop some means of controlling 
a plane’s first few moments of flight 
completely automatically to give the 
pilot sufficient time to recover before 
taking over the controls (AW Aug. 19, 
p. 23). 

Additional Facilities 

An additional facility planned is a 

4.000 ft. extension at the northwest end 
of the runway which will be used spe- 
cifically to test the feasibility of short 
field installations. 

If 4,000 ft. runways can be built to 
handle high performance jets success- 
fully instead of the 12,000-14,000 ft. 
runways now required, much money 
and time could be saved. 

The Short Field Installation will be 
used as a development program to test 
various methods of making such a con- 
cept work. Jet cars will be used to "tow 
aircraft from behind” to help them ac- 
celerate to flying speed in the runway’s 

4.000 ft. Navy believes that jet cars, 
using obsolete surplus engines, are a 
cheap and effective way to give high 
performance planes the extra boost they 
need to take off in short distances. Jet 
cars, being behind the aircraft, will have 
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:o be designed to avoid or deflect tlic 
engine's jet blast as the plane gathers 
speed during its take off run. 

A race track-like loop built beside 
the runway will allow the jet cars to 
swing around time after time to pick 
up as many aircraft as needed. Also, 
two or more jet cars may operate simul- 
taneously. with some returning while 
others arc launching if short interval 
take offs arc required. Jet cars will be 
guided by tracks and controlled remotely 
from center of loop. 

Portable Gear 

An Expeditionary (portable) Arrest- 
ing Gear Site is being planned for the 
far end of the 8,000 ft. runway to 
evaluate various expeditionary arresting 
gear designs to determine the most 
practical configurations. 

An engineering building to supple- 
ment the special projects building is 
being proposed to take care of antici- 
pated expansion of engineering require- 
ments at N'ATF. 

Cindr. Tunncll listed the planes and 
powerplants he needs as minimum re- 
quirements to cover the weight and 
take off and landing speed spectrum 
of current ship-borne aircraft. He em- 
phasized that this is but an initial list 
and is of necessity very flexible; it can 
and will change as time passes. The 
list is: 

• Douglas AD-6 (R3330). 

• Grumman TF-1 or S2F-2 (R1820). 

• Grumman F9F-8 (J48). 

• McDonnell F3H-2N (J71). 

• North American AJ-2 (two R2800s, 
one J33). 

• Douglas A3D (two J 57s). 

• Douglas A4D (J65). 

Recovery system test site facilities 
are currently being operated by All 
American F.nginecring personnel. ’Tech- 
nicians during a test sit in a trailer pro- 
tected by a thick earth revetment. Pre- 
cautions are taken in case the arresting 
cable should snap and whip around the 
recovery area. 

Deadload Test 

After the usual count-down, a cloud 
of dust at the starting end of the track 
shows that the car's four jet engines are 
■ mining. Initial acceleration pushing 
the 23.000 lb. dcadload is slow. Gradu- 
ally, the car/deadload gathers speed and 
comes whining down the concrete. Near 
the end of the runway the jet engines 
arc automatically shut down and the 
jet car is braked to a smooth stop by 
spring-loaded friction plates clutching 
the guiding I-beams in the center of 
the track. The deadload hurtles past 
at over 100 kt. pitching noticeably on 
its four pneumatic tires. Hook at the 
back of the dcadload engages the single 
arresting wire strcchcd about three feet 
above the track. The 23,000 lb. vehicle 
silently slows to a stop in less than 


200 ft. by the Mk. 7 Mod. 2 arresting 
engine located in a metal shack at the 
right of the track. 

The Mk. 7 Mod. 2 engine, which the 
Navy is testing at NATI - ', can dissipate 
about 30-million ft./lb. of energv. The 
Mk. 7 Mod. 1 units, now in service 
with the fleet, dissipates 24-million 
ft./lb. of energy. 

This is how the arresting cable and 
engine arc set up. The pendant is 
stretched across the deck and is attached 
to the purchase cable which runs 
through sheaves to the arresting engine 
and is reeved several times around it. 

When a plane engages the pendant, 
it pulls out the purchase cable which 
drives a large hydraulic piston into a 
cylinder in the arresting engine to ab- 
sorb the plane's kinetic energy. A new 
constant run-out control in the engine 
keeps the plane's deceleration at a con- 
stant rate to reduce arresting loads im- 
posed on pilot and plane to a minimum. 

Problem of cable vibration and pos- 
sible breakage was described by a NATF 
technician. "When the arresting hook 
of an airplane engages the cross deck 
pendant," he said, "a small V-shaped 
kink is formed. This V kink gets pro- 
gressively larger as the motion, called 
traverse wave, travels to the deck sheaves 
at a speed dependent on the aircraft's 
engaging velocity. Traverse wave speed 
may reach 750-1,000 ft./sec. 

Stress Wave 

"At the same time, the engaging 
hook creates a longitudinal stress wave 
in the cable itself which travels to the 
arresting engine at a speed of approxi- 
mately 10,000 ft./sec. Because of its 
high speed, the longitudinal stress wave 
travels to the arresting engine and re- 
turns towards the hook so quickly that 
it may overtake the slower traverse 

"If the two cable stresses should hap- 
pen to collide at the deck sheaves, very 
high peak tensions arc created in the 
cable which may Cause it to rupture. 
Loads arc also retransmitted to the 
aircraft and arresting engine with ad- 
verse effects.” 

To overcome such failures. Navy sci- 
entists are developing various types of 
vibration dampers under a high urgency 
program. Designs tried so far with 
moderate success include typical hy- 
draulic snubbing devices and semi- 
rigid dampers using undrawn nylon. 
The snubbers arc installed at the deck- 
edge sheaves. 

Cmdr. Tunncll raid that NATF will, 
of necessity, incorporate a big instru- 
mentation plant. He wants to go to 
magnetic tape instead of oscillographs 
because of the former’s much greater 
flexibility and speed. But cost dictates 
use of oscillographs initially for an 
interim period. Final period magnetic 
tape installation, planned for Fiscal 


1959, will cost SI 1-million or more. 

A complement of four officers and 
six civilians is now working on NATF 
under Cmdr. Tunncll. Personnel and 
budget plan call for an expenditure of 
■$6 30,000 in Fiscal 195S. By the end 
of F’iscal 1958, nine months from now, 
personnel should expand to 200: by 
the end of Fiscal 1959, personnel should 
increase to 350 and budget to over Si- 
million. 

Ground-breaking at NATF took place 
in February, 1956. Official commission- 
ing of the facility has been requested 
for October 1 of this year. 

Spokesmen estimate that the S,000 
ft. runway and Cl 3 and C14 catapults 
will be in operation bv the summer of 
1938 and the four new tracks at the 
Recovery System Test Site will begin 
functioning" in the fall of that year. 

Organizationally, NATF fall’s under 
the military and coordination control 
of Naval Air Development and Materiel 
Center, Johnsville, Pa. Management 
and technical control is exercised bv 
BuAcr. 

The new unit will be independent 
of Naval Air Materiel Center, even 
though both will be working on aspects 
of the arresting gear and catapult pro- 

Logistic support, crash and fire 
protection, overhaul and repair, fiscal 
details, maintenance of buildings, in- 
dustrial relations, and medical facilities 
will be provided by the Lakehurst Naval 
Air Station. 

OFF THE LINE 


Carmodv Corp. received a production 
order from the Navy for the design and 
manufacture of an F9F-ST procedure 
trainer. Basis of the trainer will be 
government furnished F9F-5 Opera- 
tional Flight Trainer simulator cockpits 
which will be converted to the F9F-8T 
procedure trainer. Ibis is probably the 
first time that an obsolete simulator has 
been given new utility as a procedure 
trainer, resulting in substantial money 
savings. . . . Carmodv has acquired 11 
acres of land near the Buffalo, N. Y. 
Municipal Airport and hopes to move 
into its new 15,000 sq. ft. plant being 
erected there before the end of the year. 

Resistoflex Corp. has named East- 
man Atlantic Manufacturing Co. of 
Atlanta. Ga., warehousing distributor 
for the states of Alabama. Georgia and 
Florida. Eastman Atlantic will handle 
such Resistoflex products as Fluoroflcx- 
T Teflon hose, pipe, bellows and acces- 
sory components. 

Rubber de-icing mat from propeller 
and wing leading edges, antenna masts 
or air intakes has been put on the mar- 
ket by the French firm Klcbcr-Colonv 
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SUNDSTRAND DRIVES 

provide high-capacity 
electrical system 
lor Canadair's Argus 

Canadair's CL-28 Argus requires a 400-cps electrical system capable 
of supplying the energy for the most comprehensive collection of 
electronic detection equipment ever assembled into one aircraft for 
hunting enemy submarines. In addition, this system must' supply 
the more normal requirements of a very large aircraft designed for 
maximum duration of flight. Sundstrand Constant Speed Drives 
meet these requirements providing the Argus with an automatically 
paralleled 400-cps system of 160-kva capacity. It's a high -capacity, 
stable electrical system that is efficient, versatile, reliable under all 
conditions. 

The application of Sundstrand Drives to the Argus adds further 
to the record of performance and reliability that makes Sundstrand 
first in constant speed drives. 


bes. Called Altitherm, the mats arc 
heated by electric resistance wires 
buried in ’ the rubber. Mats can be 
formed to almost any contour. 

A new, lightweight, expendable pal- 
let made of wood and corrugated paper 
is being produced by Bulldog Pallet 
Co., Newark, Calif. Unit measures -40 
x 48 in., can handle loads up to 4,000 
lb. and costs less than SI. Weight is 
14 lb. compared to 35 lb. for a wooden 
pallet of the same size. 

Mechanical Division, General Mills, 
Inc., doubled its research and develop- 
ment programs during its last fiscal 
year which ended May 31. Its products 
and services, which included aircraft and 
missile devices and systems, automatic 
controls and plastic stratoballoons, were 
sold chiefly under government contract. 
During the same period, company's 
total sales were 5527,702,000, $1 1.6- 
million above last year’s sales figure. 

Royalty-paying licensing agreements 
have been arranged between two of the 
country’s large aircraft hose fitting and 
assembly manufacturers. Under the 
agreements. Aeroquip Corporation of 
Jackson, Mich, long-time advocates of 
detachable, reusable hose fittings, has 
been granted rights to produce and sell 
a new, permanently-attached type of 
fitting incorporating certain patents and 
patent applications held by The Wea- 
therhead Co. of Cleveland, Ohio. The 
fitting features a patented liose-gripping 
principle and is used with Teflon hose. 
Simultaneously, Weatherhead received 
rights to produce and sell Actoquip's 
"Super Gem” reusable fittings for Teflon 
hose which incorporate a lip-seal prin- 
ciple. Both licensing agreements cover 
the United States and Canada. Result 
will be a dual source of supply of both 
permanently attached and detachable 

Design and development contract val- 
ued at 5246,000 for an electronic print- 
ing rectifier has been received by Fair- 
child Graphic Equipment, Inc. from 
Rome Air Development Center, Grif- 
fiss AFB, N. Y. Machine will accept 
oblique aerial photographs from which 
it will reproduce rectified images. It 
can scan the original negative at 500 
lines per inch at a speed of 500 lines 
per minute and can incorporate enlarge- 
ment or reduction. 

William Brand & Company, Inc. of 
Willimantic, Conn, has appointed as 
exclusive sales representatives for their 
Turbo Multiconductor Cable the Los 
Angeles firm of Cable & Svstem Engi- 
neers, Inc. 1U6S Santa Monica Blvd. 
Multiconductor cables are used in vari- 
ous computer, data processing, missile 
and television applications. 
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Pressure Suits for 
Soviet Pilots Have 
Similarities to U.S. 


Details of late-model Russian high 
altitude pressure suits are evident in 
these first pictures to reach the U.S. 
Soviet garments show similarities to 
American suits (upper left). Suit worn 
by man kneeling has very many points 
in common with a USA’F design; it is 
possibly a Russian copy or even a cap- 
tured Air Force suit. Other two suits 
are obviously full-pressure garments 
with some resemblances to the Good- 
rich suit (AW July 1, cover). 

Note seals at wrists where gloves 
lock on. Umbilical cord on right chest 

connect, containing electrical connec- 
tions for head set, mike, etc., and prob- 
ably, but not positively, the oxygen sup- 
ply. 

Round shiny object above the left 
knee may be pressure sensing device to 
inflate suit automatically in an cmcr- 

Close-up of Soviet pilot (above) shows 
detail on hinge of helmet and of what 
appears to be a latch just below the 
oxygen tube. The flexible rim around 
rear "window” of the helmet looks as if 
it could be partly for padding to protect 
the back of the pilot's head. 

Picture of pilot descending ladder 
from cockpit (right) shows that oxygen 
mask is worn under his helmet, but fish- 
bowl would probably still be pressur- 
ized. 

Close-up of pilot in cockpit (lower 
left) showing him in leather helmet, 
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oxygen mask and large glass helmet 
with round face plate, is probably an 
earlier step in pressure suit devclop- 

U.S. experiments several years ago 
with fishbowl type of helmet, in which 
helmet stays still and pilot's head moves 
freely inside, pointed up these objee- 

• Size kept pilot from being able to 
get his head close to sides of the cock- 
pit and he could not rise in his scat 
to get required field of vision to fly an 
aircraft safely, 

• Acoustics were bad because of the 
helmet's shape. 

• Vision was somewhat distorted. 

• Fogging was very bad without oxygen 
mask, was still objectionable when mask 
was worn inside the helmet as shown 
in these Soviet pictures. 

Although the Russian suit is full 
pressure, it is difficult to say whether it 
is partly a mechanical pressure suit as 
USAF's suit, where bladders press suit 
against the skin or an air pressure suit 
as in Navy's Goodrich and Arrowhead 
garments where air between skin of the 


suit and man's body exerts the pressure 
on the skin. 

Way the Russian suit fastens to- 
gether” up the front of the torso indi- 
cates that what is visible is an outer 
garment with a pressure shell under- 

Arrowhcad suit uses one ball bearing 
race where helmet attaches to the suit, 
has bellows for elbow, waist and knee 
joints. Goodrich uses five ball bearing 
joints which appear to be used at neck, 
armpits and elbows. Suits now under 
development cut ball bearing races to 
one at the neck. 

Russian suits seem to avoid the ball 
bearing problem. 

Inner helmet of U. S. suits give ade- 
quate crash protection for the head, un- 
like Russian suits shown in these pic- 

Soviet high altitude helmet, shown 
in this photograph obtained by Avia- 
tion Week, is very similar to the 
USAF type MB- 5, now a limited stand- 
ard helmet in this country. Visual area 
of Russian model is very' good and is 
superior to the MB-S, but is not equal 


to current Air Force helmets under de- 
velopment. 

Existence of this equipment implies 
use of aircraft with operational altitude 
capabilities of 50,000 ft. or more and 
a good understanding of the physiolog- 
ical requirements involved. With an 
adequate pressure suit, the helmet 
would provide physiological protection 
to unlimited altitude. Timc-at-altitudc 
limitation cannot be estimated from 
the photograph of the helmet alone. 

The Soviet helmet appears to be a 
full pressure unit which probably seals 
at the neck. This is evidenced by such 
features as a tie-down cable assembly to 
prevent it from being lifted upward, 
and a lack of oral-nasal mask or face 
seal. The oxygen inlet hose indicates 
that a pressure-demand hreathing sys- 
tem is probably used. 

Helmet's visor is probably removable. 
No microphone is visible. 

Weight of the helmet is probably 
about five pounds. It is not equipped 
with quick-donning provisions and 
probably requires a minute or longer 
to put on with trained assistance. 

In the picture, the pilot is wearing 
some sort of suit under his leather 
jacket as evidenced by the closed zip- 
per and heavy-duty slider. However, 
this docs not appear to be a full pres- 
sure suit because of the lack of bulk 
in the shoulder area. More probably, 
it is some type of emergency suit such 
as a partial-pressure or bladdcr-tvpe 


USAF Contracts 


Following is a list of unclassified con- 
tracts of $25,000 and over as released 
by Air Force Contracting Offices: 
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New 

■ Over 6,500 Airports Listed by State 

• Principal Airports located on State Maps 

• Airport Chart locations Given 

• Runway Lengths; Surface; Directions; Condition 

• Approach Obstructions 

• lighting; Field Markings 

• Control Tower Frequencies 

• Omni, Low Frequency, Homing, etc. Frequencies 

• Ground Transportation Services 

• Restaurant and Recreational Facilities 

• Recommended Motels/Hotels, Rates, etc. 

• Fuel, Maintenance, Storage Services 

• Weather Station Phone Numbers 

• CAA Information Station Phone Numbers 

• U.S. and Foreign Entry, Exit Requirements 

• ADIZ Map 

• Equipment Illustrations; Buying Specifications 


► 



25th Annual AIRPORT and 


BUSINESS 

FLYING 


DIRECTORY 



GET AVIATION’S MOST USEFUL. 
CROSS-COUNTRY FLYING GUIDE. 
LAST YEAR MANY ORDERS WERE 
UNFILLED DUE TO EARLY “SELL 
OUT”. MAIL COUPON NOW! 

MdqP 





If you are a skilled 
engineer searching 
for security and 
challenging work . . . 


i 

. . . Rohr is looking for you. 

Rohr’s large commercial backlog and 
wide diversification of long-range 
programs offers reward and permanency 
to a select group of experienced aircraft 
Design and Stress Engineers. 



Navy Contracts 
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1000 Beau/ent are ue service 


More than a thousand Beavers are now in service, their bases spread over the 
seven continents. They operate in every extreme of climate and in a wide 
diversity of civil and military roles. 



Designed and built by 

THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED 
POSTAL STATION “L”, TORONTO, ONTARIO 



AVIATION WEEK Annual Buyers’ Guide Edition reaches aviation’s 
largest audience of engineering-management, purchasing, inde- 
pendent research and military people — over 66,186 paid subscribers* 
throughout the U.S.-pnd 88 different countries. Additional circula- 
tion is gained through domestic and foreign extra-copy orders from 
industry, military arid scientific institutions. 


Sectionalized Format permits advertisers to position advertisements 
in the appropriate aircraft, missile, avionics, supporting equipment, 
nuclear system or airline and airport equipment section. Last year's 
Buyers’ Guide carried over 230 advertisers. 

Advertisers' product listings are set in bold-face type and buyers 
are directed to advertisements for additional information through 
bold-face “advertisement pdge references". A special index of 
products advertised directs buyers to the product information con- 
tained in advertisements throughout the Buyers' Guide. 

In addition, advertisements keyed to reader service cards make it 
quick and easy for buyers to reqtjgst- additional information about 
products and services advertised. 

Year-round selling power and impact of 1957 Buyers’ Guide adver- 
tising are shown by the over 10,000 reader inquiries received during 
the 1st six months 1957 from engineeringrmanagement, purchasing, 
and military people throughout the U.S. arid abroad, (And they still 
keep streaming in.) "Depth coverage of manufacturers is clearly 
indicated by the large number of reader service cards coming from 
vice presidents, purchasing agents. Senior Project Engineers, Design 
designers, structure, avionic and missile engineers etc., all with 
the same contractor. 


Special discounts on multipage and catalog-type space. Contact your 
AVIATION WEEK representative who is ready to help you plan 
your 1958 Buyers’ Guide advertising to gain best results. 


Aviation 
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Aviation 

Week 

MISSILES 

AVIONICS 

ANNUAL 


BUYERS’ 

EQUIPMENT 

GUIDE 

Nun F A 0 

EDITION 

EQUIPMENT 


SCHEDULE AVIATION 'sONLY BUYERS’ GUIDE 

...YEARS TOP -DOLLAR ADVERTISING VALUE 


AVIATION WEEK editorial teams throughout the U. S. and abroad 
ithering the many thousands of vital purchasing fac ts 
1 included in the over 594 pages of the 1958 BUYERS’ 
GUIDE EblTlON. Information-gathering questionnaires are being 
to alleviation manufacturers and suppliers in the U.S. and 


listings. Latest Air Force, Army and Navy 
__,-ht practices — where to go, whom to see — 
characteristic AVIATION WEEK detail. Special ! 
ie a manufacturers' index, an all-inclusive prod- 
. ,. Kgremjrave listing of aviation distributors. These 
together with mapy other fektures assure the greatest possible year- 
long usefulness for the 1958\BUYERS" GUIDE. 


EXCLUSIVE BENEFITS TO ADVERTISERS 




WHO'S WHERE 





EMPLOYMENT OPPORTUNITIES 



EMPLOYMENT OPPORTUNITIES 




EMPLOYMENT OPPORTUNITIES 


Mechanical Design Engineers 

^» 9 ooo.oo 

and it’s your move . . . 



P-6015 

Aviation Week 


| Class. Adv. Div., P. C 

. Box 12, N. Y. 36, N. Y. J 

What is 
your problem? 

”i mmmp 


or are you looking for-or 
.unity of special interest to 

&£Sm 

You can get their attention 

-m : 

advertisement in the Employ- 
ment Section of Aviation 


Week. 
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Searchlight Section 


on display in St Louis 
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SEARCHLIGHT SECTION 


AIRCRAFT 

FOR SALE 

Investigate Our Privately 
Financed Long or Short Term 

LEASE PROGRAMS 

2— LOCKHEED LODESTARS — Zero 



MINNESOTA AIRMOTIVE, Inc. 

Wold Chamberlain Field 
Minneapolis, Minnesota 



TWIN ENGINE "BEE CH CRAFT'-D18S' 

For Immediate Sale 



Exclusive ! First Offering! Available Immediately! 

EXECUTIVE LEARSTAR 

■ ■ ■ TJS 





PACE AIRWAYS, INC. 


Rochester 11,0. 


TWO OUTSTANDING EXECUTIVE AIRCRAFT 

For Immediate Delivery 

DC-3-$l 65,000 Lockheed PV-1 -$125,000 

P&W 1830-94 Engines R-2800-31-MI Engines 

Custom 18 Place Interior Executive Conversion 

Desirable Navigation and Communication Equipment 
Howard Aero, Inc. — P. O. Box 8247 — San Antonio, Texas 
TAylor 4-2411 

"Manufacturers of the SUPER VENTURA" 
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SEARCHLIGHT SECTION 



FARRAR. AVIATION 


One of the world's 
largest inventories of 

DOUGLAS 

DC-3 & DC-4 PARTS 


AVIATION 


ADVERTISERS IN THIS ISSUE 

AVIATION WEEK, SEPTEMBER 2, 1957 
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AN INVITATION 
TO JOIN 0R0 

Pioneer In 

Operations Research 

Operations Research is a young 
science, earning recognition rapidly 
as a significant aid to decision-mak- 
ing. it employs the services of 
mathematicians, physicists, econo- 
mists, engineers, political scientists, 
psychologists, and others working 
on teams to synthesize all phases of 

At ORO, a civilian and non- 
governmental organization, you 
will become one of a team assigned 
to vital military problems in the 
area of tactics, strategy, logistics, 
weapons systems analysis and 

No other Operations Research 
organization has the broad expe- 
rience of ORO. Founded in 1948 by 
Dr. Ellis A. Johnson, pioneer of 
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LETTERS 


Magnathorium Use 



Even considering only the commercially 
pure titanium (MST Grade III), titanium 
has greater strength at room temperature 
and at 600°F than does magnathorium. 

The comparison based on the density- of 
the two materials still is favorable to titan- 
ium. If one considers commercial titanium 
alloys, their strengths may exceed those of 
magnathorium by 5 to 10. 

Dillon Evers 
Manager of Research 
Mallorv-Sharon Titanium Corp. 
Niles. 'Ohio 

Sabre Echoes 

Congratulations on a fine editorial. "Salute 
to the Sabre." which appeared in the July 
15 issue. Probably no other airplane in re- 
cent years has captured the imagination and 
affection of so many. For it's performance 
in Korea our couiitrv should be truly grate- 
ful. 

Aside from mere beauty of lines, the 
craft is a remarkable fighting design which 
is further enhanced by the natural extension 
of its capabilities to the Super series, and the 
excellent FJ series which wc are now pro- 
ducing for the Navy. 

Just as the Sabre series out performed all 
comers in the Air Force in its day. the FJ-4 
outdoes its sister airplanes which wear the 
white and grey, taking back talk only from 
airplanes which are not yet operational. The 
excellence of the design is further brought 
home to observers when they note that such 
highly touted designs as the A4D turn in 
rather homely performance records when 
stacked up against the Fury four. 

However, we cannot rest on onr laurels 
and we are doing anything but that at North 
American, Columbus. Our competitors will 
take little comfort in the accomplishments 
of their organizations in the near future, 
for a new breed is coming to place them 
again in their natural position of “trail" in 
the industry. Even as our competitors 
struggle to get their first supersonic designs 
operational the new breed is being bom. and 
instead of being five years behind North 
American they will find themselves eight and 
even ten years behind, depending on whether 
you arc in Bethpagc. St. Louis. Dallas. Ft. 
Worth, Sail Diego. Los Angeles, or Seattle. 


Aviation Week welcomes the opinion 
of its rentiers on the issues raised in the 
magazine's editorial columns. Address 
Letters to the Editor. Aviation Week, 
330 W. 42 St., INew York 36, N. Y. Try 

to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 

As an example, wc read in the journals 
that the B-5S is the fastest bomber in the 
world and is so sophisticated that it’s better 
than beer. Aetuallv it is as sophisticated as 
a wagon wheel. I'll bet that the run-in 
speed of the Hustler with that monstrosity 
hanging outdoors is a sedate 1.5 Mach 
number, with a respectable 1 -S or 1 .9 avail- 
able for the run-out. In this case it's like 
Esther Williams. Clean she's a star, dirty 
she ain't. Imagine building a beautiful air- 
plane like that and then hanging that 
gadget under the belly. As for the claim to 
the fastest bomber in the world, that will 
be enjoyed only for a short time in Ft. 
Worth, for it's coming home to NAA 
where it belongs. My advice to those in 
that community is sell your stock and buy 
North American, for soon the sophistry (sic) 
of the dedicated and truly enlightened pre- 
liminary design group at Columbus will take 
to the air for the Navv. Here will be the 
true example of sophistication. 

In the not too distant future, when a 
startled engineer at Ft. Worth rushes out 
of the plant and regards the building as it 
leans slightly to the west, he might take the 
time in his excitement to note that the 
list to port was caused by that A3J which 
just passed on its way to a history with the 
fleet that will one day cause another fine 
editorial to be written in Aviation Week. 
Howard L. Moxiiam 
NAA Field Service Representative 
Kingsville. Tex. 

Specht Fact ‘Omission’ 

Reference the letter to the Editor "ALPA 
Defends Specht" (AW July 29. p. 118), 
Mr. Sayen. president of the Air Line Pilots 
Assn., appears obviously to omit some of 
the facts he states are so important. 

Anyone reading the transcript of the two 
way radio conversation between Capt. 
Specht and the CAA controller can dearly 
see that nowhere in the conversation did 
Capt. Specht say he was declaring an emer- 
gency due to icing conditions. He doesn't 
state anytime during the conversation what 
the nature of his emergency is. Furthermore, 
the transcript shows that Capt. Specht did 
not mention an emergence until the con- 
troller asked him if he had a special reason 
for vacating his altitude. Then. Capt. Specht 
advised. “I'm going to declare an emer- 

The transcript clearly portrays the atti- 
tude of Capt. Specht in the following quotes 
from the transcript: (TWA to controller), 
"Get 16,000 out of the way then. In the 
first place we were out of LaGnardia first 
ahead of that traffic and that was our re- 
quested altitude and we should have it." 
Also. "We’re leaving 14,000 in about three 


minutes, you get him (Capital Airlines 
Flight 51 )"out of the way.” And, “You get 
that traffic out of 16,000. I'm going up 

None of these could be considered a 
normal request for a change of altitude, 
particularly since no mention of an emer- 
gency had been made up to this point. 

It was apparent during the hearing that 
counsel for Capt. Specht abandoned all 
proper procedure of examination to cross 
examine the CAA controllers as if they 
were hostile, adverse witnesses in a criminal 
prosecution. The controllers were not 
treated with consideration to which wit- 
nesses are entitled — who earnestly try to 
present objectively and impartially the facts 
about which they arc questioned. This was 
even protested to the ALPA by the Air 
Traffic Control Assn. It appears that Mr. 
Saven and the ALPA are defending “their 
man" to the last ditch, regardless of whether 
he was right or wrong. 

I wonder if Mr. Sayen would not be a 
little more cautious of his criticism of the 
CAA controllers if he had been the captain 
of the Capital airliner whose altitude Capt. 
Specht climbed through without clearance. 
Shouldn't the fact that the Capital airliner 
was jeopardized be considered, or doesn't the 
Capital pilot belong to the ALPA? 

I believe Mr. Sayen was in error when lie 
states. "The ATC controllers did absolutely 
nothing to protect Capt. Specht in his emer- 
gency. to warn the aircraft above him or to 
otherwise perform their required duties un- 
der the circumstances." The facts clearly 
show just the opposite. The controller was 
performing his duties by not approving Capt. 
Speclit’s climb through the altitude of an- 
other aircraft when there was not proper 
separation, as required by CAA regulations. 
Tire facts prove that the aircraft passed in 
close proximity to each other during the un- 
authorized climb by Capt. Specht. in fact, 
dose enough that the Capital pilot saw 
Capt. Spccht's aircraft as it went through 
his altitude. 

I wonder if Mr. Sayen really believes that 
the CAA is condemning Capt. Specht be- 
cause of an error he committed? Was it an 
error or was it an apparent violation of CAA 
regulations that prompted the action of the 
CAA? 

Who is Mr. Saven trying to kid? In my 
opinion, the hazard being created is not thr- 
one which he stated but the fact that he. 
as representative of the pilots of the airlines 
which we. as the public, fly on. is trying to 
pull the wool over the eyes of the public. . . . 

Charles R. Fields 
Richmond. Va. 

CAA Inspectors 

After reading ALPA President Savon's let- 
ter (AW July 29. p. 1 IS) regarding Capt 
Spccht's Airline Transport license being arbi- 
trarily suspended by the investigating ‘‘Safety- 

Why the misnomer "Safety -Agent?" 
CAA "Safety Agents” always were and arc- 
inspectors. and should be referred to as such. 

E. D. Weiner 
Los Angeles. Calif. 
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SOLVES RELAY ENVIRONMENTAL PROBLEMS 


Unique Balanced-Armature Relays meet all requirements of the most exacting operating 
environments — shock, acceleration, vibration and high temperatures. 


In the Leach Balanced-Armature Relay, shock and vibration forces 
cannot move the relay armature. This eliminates faulty operation of 
contacts during extreme vibration and acceleration. 

These Leach Relays meet or exceed requirements of MIL-R-5757, 
MIL-R-6106, MIL-E-5272. Typical ratings include: vibration, 20 G’s to 
500 cps (higher ratings available); shock and acceleration, more than 
50 G's; temperature, —50° to +125°C; life, 50,000 continuous 
operations minimum at rated load; available 28 vac, 115 vac, 400 
cps operation. 



Leach has gained a unique reputation for creating reliable relays, custom-tailored to solve 
specific circuitry problems. Write for your copy of the Leach Balanced-Armature Relay Catalog. 


HLEACH 


CORPORATION / LEACH RELAY DIVISION 



5915 Avalon Boulevard, Los Angeles 3, California • District Offices and Representatives in Principal Cities of U. S. and Canada 





mercontinental (-/peacemaker 


Long arm of SAC’s deterrent force, Boeing Airplane 
Company’s intercontinental B-52 has as its nerve center 
the AN/ASB-4 Bombing/Navigation System, developed 
and produced by International Business Machines for the 
United States Air Force. 

Aside from pinpoint navigational and bombing accu- 
racy, this complex system is notable for a high level of 
reliability achieved by painstaking care in detail design, 
rigorous proofing of each part, and a system configuration 
comprising unit-tested modules. 

Servomechanisms, Inc., in addition to quantity 
production of the Pressure Transducers and Quadrature 


Rejector units which are important input and control 
elements of this system, has also contributed to the devel- 
opment of several other important elements of this system. 
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